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Introduction 


Chapter 1: Introduction 

This manual is intended for use only by biomedical technicians who have successfully completed 
Puritan Bennett training on this product. 

Puritan Bennett believes the information herein is accurate but accepts no responsibility for errors, 
omissions, or misrepresentation. 

PURITAN BENNETT FURTHER DECLINES ANY WARRANTIES, EXPRESSED OR 
IMPLIED, FOR THE REPAIRED PRODUCT, INCLUDING ANY WARRANTIES OF 
MERCHANTABILITY OR FITNESS FORA PARTICULAR PURPOSE. 

It isthe user's responsibility to ensure that the product has been properly repaired and that it is in 
safe and proper operating condition before it is put into use. 


It is highly recommended that oxygen with a minimum purity of 99% 
be used for the check-in calibration and final inspection processes. 
However, a compressed air system may be used in the check-in and 
calibration test processes if all of the following conditions are met: (1) 
An "oil-less" compressor is used; (2) The dew point of the compressed 
air shall be less than -5°F (-20°C); (3) The oil content of the system 
shall be less than .1 mg/cubic meter; (4) The compressed air shall be 
filtered to remove any oil before entering the Achieva ventilator. (The 
oil content of the compressed air entering the Achieva ventilator shall 
be 0 mg/cubic meter.); (5) Verification testing on all of the above 
parameters must be completed and documented; and (6) The system 
shall be placed on a regular preventive maintenance schedule to 
assure compliance with the above parameters. 


Caution 
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Chapters 

This manual consists of the foil owing chapters: 

Introduction: Provides an overview of the manual's intent and disclaimers. 

Preventive Maintenance: Lists the processes that are necessary for performing preventive 
maintenance (PM) and recertification. 

Report forms and inspection data sheets appear in the manual only as illustrations. The actual 
forms are available in the A chi eva Service Forms Kit (Model Y-103042-00A). 

Check-in, Pre-calibration assembly, Calibration, Reassembly, Run-in, Safety test, and 
Final inspection: Provide processes for inspecting and verifying operation of the ventilator. 

Repairs: P rovi des i nstructi ons to repl ace parts as needed i n the venti I ator. 

Appendix A: Provides atableof the PTS2000 Menu Structure. 

Appendix B: Provides a reference for torque setti ngs. 

Appendix C: Provides service and warranty information. 


Note 
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Introduction 


Conventions 

Throughout this manual, W arnings, Cautions, and N otesmean the following: 

Directions that warn of conditions that put the patient, caregiver, or 
other individuals at risk of injury. 

Directions that help you avoid damaging the ventilator or losing data. 
Directions that make it easier to use the ventilator. 


Warning 

Caution 

Note 
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Chapter 2: Check-in 


All repair, calibration, and testing must be done in a static 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• Rp50 resistor 

• 5-ft patient circuit (M odel Y-6263) with exhalation manifold (M odel Y-6353) 

• Red Run-in plug, P/N L-003068-000 

• SMS test lung, Model SM S0015001 or SM S0015201 (resistance set to 20 and compliance set 
to 20 ml/cmH 2 0) 

• Small flat-blade screwdriver 

• Small flashlight 

• 24-V external battery with battery cable 

• Miscellaneous hand tools 

• PTS2000™ test instrument* (calibration analyzer) 

• IBM compatible computer with Windows Operating System (95, 98 or NT) 

• Communications cable Y-6490 (RS232 null modem adapter cable with gender changer, or 
equivalent) 

• M aSSI I software, Version 2.0a (or greater) 

• 18-in flex hose, P/N L-002777-000 (or equivalent, 18-24-in) 

• H igh pressure/flow source, 0 2 [up to 80 psi (5.52 bar) and 180 Ipm] 

• M iscellaneous patient circuit adapters 

• Silicone adapter (L-004100-000) 

*ThePTS2000™ test instrument i s used with respiratory care products to measure performance parameters, 
such as air and oxygen flow and volume; oxygen concentration, and barometric pressure T hroughout this 
manual, this da/ice is referred to as the"PT S2000." 

Clean the assembly as needed throughout the process. 


Warning 


Note 
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Exterior visual inspection 

1. Record the ventilator's serial number on the Field Service Report. 

2. Verify all silk screens and labels are legible. 

3. Examine the AC power cord for damage. There should be no cuts through the outer 
insulation. Only power cords with Hospital Grade plugs should be used on the units. Clean 
the AC cord, if it passes inspection. 

4. Check the unit for loose or missing hardware (for example, cord wrap feet). 

5. Examine the front panel overlays for damage. Examine exterior of unit for damage. 

6. ExaminethePATIENT AIR tube screen for damage. 

General operation 

1. Connect the ventilator to AC power and record the software version on the ventilator's display 
during Start up. 

2. Verify that the Patient Pressure meter reading is within 1/2 of a needle's width of "0" cmH 2 0. 
If it is not, remove the label covering the meter adjustment hole located below the meter. 
Using asmall screwdriver, verify the meter needlecan be adjusted above and below "0". Set 
the meter needleto "0". Apply a new label over the meter adjustment hole. 

3. Set the unit to VENTILATE. Verify that all LEDs light up, and the alarm sounds; then set the 
unit to STAN DBY. Verify that the front panel AC and BATTERY CHARGING LEDs are I it. 
Do not adjust any other settings. 

4. If the ventilator's settings are not displayed, pressENTER. Record the settings on the Field 
Service Report. Also record the pressure trigger, flow acceleration, expiratory sensitivity, 
operating altitude, and alarm-latching status. 

5. Press M EN U/ESC and then press the up or down arrow key to select "VENTI LATIN G 
HOURS SI NCE LAST MAINTENANCE." Record the hours on the Field Service Report. 

6. Presstheup or down arrow key to select "DATE AN D TIME," then pressENTER. Verify the 
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dateand the time are correct. Record the current dateand time along with thedisplayed date 
and time on the Field Service Report. It is not necessary to record the seconds. (This is 
important so that any discrepancy is recorded and can be adjusted for on the memory logs.) 

Example: 

CURRENT: 07/20/99 15:15 DISPLAYED: 07/20/99 15:12 

If the date and time are not correct, set the correct date and time and shut down the ventilator for 
at least 5 seconds. Turn the ventilator back on and verify that the date and time are correct. 

Report generation 

When using the computer with MaSSII software, the Enter key on the keyboard can be used 
instead of selecting OK with the pointing device, if the OK is highlighted. 

Clear the computer wi ndows as necessary. 

1. Connect the ventilator to the computer using a communications cable. 

2. Initiate a MaSSII session. 

3. Enter your User ID and Password, then select "OK." 

Using the MaSSII "Setup...Initialize NVRAM..." command will reset all 
calibration parameters and unit information to defaults. This will also 
reset the Operating Hours to zero. A complete re-calibration will be 
required and the operating hours will have to be re-entered. 

4. 0 n the M aSSI I screen, select "Report... Report...," then select only the following: 

• Settings 

• Event Log 


Note 
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Notes 
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• Compliance Data 

• Trended D ata 

• Flow Tables 

• UnitID 

• Cumulative Data 

• Repair H istory 

• Calibration Parameters 

• Error Log 

5. On the M aSSI I screen, select "Generate Report." Savethefilein a folder designated forCheck- 
In. 

6. A dialog box will appear to confirm the file was saved. Select "OK." 

7. On the Report Generator screen select "Quit." 

Operation verification 

1. Evaluate and try to verify the reason for return. If the unit is returned for an internal battery 
problem, complete the Check-1 n process, allow the unit to charge for a minimum of 12 hours, 
and perform a battery run-down. Use the Battery Rundown section of the Achieva Run-in 
process. 

ThePTS2000 must be on at least 15 minutes prior to using the instrument. 

Zero the PTS2000 as needed throughout the process. 

2. Select and zero Screen 1 on the PTS2000. 

See Appendix A, "PTS2000 Menu Structure," for PTS2000 screen setup. 

3. Using a 5-ft (1.5 m) patient circuit with exhalation manifold, connect the test lung to the 
ventilator with the small striped/colored tubing going to both the ventilator and the PT S2000 
Low Pressure"+" port. 


Notes 


Note 
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All F|0 2 settings in this process are only for PS0 2 units. 


4. Set or verify the foil owing parameters: 


Mode 

A/C 

Volume 

1000 ml 

Breath Rate 

10 bpm 

Inspiratory Time 

1.0 second 

Sensitivity 

5 Ipm 

Pressure Support 

0 cmH 2 0 

Peep 

0 cmH 2 0 

Low Pressure 

2 cmH 2 0 

High Pressure 

80 cmH 2 0 

Operating Altitude 

Set to local elevation. 

Alarm Latching Status 

Latching 

f,o 2 

21% 

Pressure Trigger 

2 cmH 2 0 

Expiratory Sensitivity 

15% 

Flow Acceleration 

Off 


5. 


Set the ventilator to VEN Tl LATE. Verify the foil owing: 

• All LEDs must light up and then gooff except for the AC and BATTERY CH ARGIN G 
LEDs which will remain lit. 

• The audible alarm must sound. 


The Alarm Silenc^Reset button on the ventilator may be used to silence alarms as needed. 

6. Allow the unit to cycle at least 3 times. 

7. Verify that the meter needle deflects and returns to "0" with each breath. 

8. Check for unusual gearbox noise or any other unusual sounds or abnormal operation. 

9. Set the unit to STAN DBY. On the M aSSII screen, select "Parameters.... Measurements." 


Note 
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Verify the Calculated Reading for Pressure is "0" (+/- 0.9) cmH 2 0 and theCal culated Reading for 
Secondary Pressure is "0" (+/- 0.9) cmH 2 0. If the readings are out of specification, disconnect the 
patient circuit from the test lung to determine if the patient circuit is holding pressure. 

10. Remove the patient circuit with test lung and thePTS2000 from the ventilator. 

11. Select "Done" to clear the screen. 

12. Close out the M aSSI I software. 

13. Disconnect the communications cable from the ventilator. 
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Self-test 

1. Connect a 5-ft (1.5 m) patient circuit with exhalation manifold to the ventilator. 

2. Press ENTER, then press M EN U/ESC. The unit will display "Press ENTER to begin User 
Self-Test." 

3. Press ENTER and wait for the unit to display "Press ENTER when ready to begin test." Block 
the open end of the exhalation manifold and press ENTER. 

4. If the SELF-TEST passes, onlytheAC and BATTERY CH ARGIN G LEDswill remain lit, and 
the ventilator's display will show "Test PASSED." Any LED flashing at the end of the test 
means that a failure has occurred. 

5. Remove the 5-ft patient circuit with exhalation manifold. 

Volume test 

1. Verify the Rp50 resistor is connected to the H igh Flow Inlet port of thePTS2000 with a 5-ft 
patient circuit and an exhalation manifold attached. Attach the other end of the patient circuit 
to the ventilator. 

2. Select and zero screen 2 on the PTS2000. 

3. Set the Inspiratory Time to 2.0 seconds. 
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4. Set the unit to VENTILATE and allow the PTS2000 reading to stabilize. 

5. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) I iters and must not 
vary by more than 0.010 I iters between 2 consecutive cycles. Record the average volume 
reading on the Field Service Report, linel. 

6. Set the unit to STAN DBY, then back to VENTILATE. Allow thePTS2000 reading to 
stabilize. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
volume reading on the Field Service Report line 2. 

7. Verify the two recorded readings for 1000 ml do not differ by more than 0.030 liters. 

8. Set the unit to STAN DBY. 

9. Set the following parameters: 

• Volume 2000 ml 

• Breath Rate 6bpm 

• Inspiratory Time 3.5 seconds 

10. Set the unit to VENTILATE and allow the PTS2000 reading to stabilize. 

11. The average volume reading must be 2.000 +/- 0.070 (1.930 to 2,070) liters and must not 
vary by more than 0.010 I iters between 2 consecutive cycles. Record the average volume 
reading on the Field Service Report, line 3. 

12. Set the unit to STAN DBY, then back to VENTILATE. Allow the PT S2000 reading to 
stabilize. The average volume reading must be 2.000 +/- 0.070 (1.930 to 2.070) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
volume reading on the Field Service Report, line 4. 

13. Verify the two recorded readings for 2000 ml do not differ by more than 0.030 liters. 

14. Set the unit to STAN DBY and disconnect the patient circuit from the ventilator. 

15. Set the following parameters: 

• Volume 1000 ml 

• Inspiratory time 2.0 seconds 
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• Breath rate 10 bpm 

PEEP/support test 


A VOLUME cannot beset if the ventilator isin thePRESSURE mode or the SPONTAN EOUS 
mode. 
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1. Select and zero screen 1 on the PTS2000. 

2. Usea5-ft (1.5 m) patient circuit with an exhalation manifold attached to connect the test 
lung to the ventilator with the small striped/colored tubing going to both the ventilator and 
thePTS2000 Low Pressure"+" port. 

3. Set the ventilator to VENT I LATE, and then set the foil owing parameters: 

• Low Pressure =13cmH 2 0 

• Pressure Setting =20cmH 2 O 

• Peep =10cmH 2 O 

4. Allow the ventilator to cycle for a minimum of 1 minute. Observe the continuous pressure 
readings on the PT S2000. Verify the readings alternate between alow of 10 cmH 2 0 (+/-2.5 
cmH 2 0), and a high of 30 cmH 2 0 (+/-2,5 cmH 2 0). Disregard any readings between the low 
and the high readings. 

5. Set the unit to STAN D BY, then set the following parameters: 

• Pressure Setting =0cmH 2 O 

• Peep =0cmH 2 O 

• Low Pressure =2cmH 2 0 

6. Disconnect the patient circuit with test lung from the ventilator. 


Note 


October 2003 



Achieva Ventilator Service Manual 


Check-in Procedure 


Leak test (to be performed only on ventilators with an internal oxygen blender) 


High pressure compressed gas is used during this section. Warning 
Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. Do not apply more than 80 psi (5.518 bar) to 
the 0 2 Inlet. Potential damage may occur. 

1. Removethecap over the0 2 inlet port. Connect the flow source to the0 2 inlet. Do not apply 
any inlet pressure. 

2. Select and zero the menu item on the PTS2000: 

• Screen 3 if using Air source. 

• Screen 5 if using Oxygen source. 

3. Using an adapter with tubing, connect the ventilator's patient air port to thePTS2000 Low 
Flow Inlet port. 

4. Verify the PTS2000 reading isO.OOO Ipm. Setthe0 2 inlet pressureto60 psi +/- 5 psi (3.79- 
4.48 bar). Allow the PT S2000 10 seconds to stabilize. Verify the PTS2000 reading isstill 
0.000 Ipm. 

5. Turn off the0 2 inlet pressure and slowly disconnect the flow source from the venti I ator's O 2 
inlet, allowing any pressure to escape. 

6. D isconnect the adapter with tubing from the ventilator's patient air port. 

7. Reinstall the0 2 inlet cap. 

Operation completion 

1. Attempt to isolate any problems to the proper assembly. N ote any test results on the Field 
Service Report. 


2-9 
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2. Disconnect the ventilator from AC power and allow it to shut down completely. 

3. Press the ENTER button on the ventilator and verify proper start up operation on internal 
battery. 

4. Allow the ventilator to shut down completely. 

Disassembly 

The ventilator may cycle when it is connected to AC or battery 
power. Keep hands and fingers clear of this area or injury may 
occur. 

Anti-static gloves or finger cots must be worn when handling the EM I 
coating on the front panel and top cover. Finger prints will damage the 
coating. 

Clean exterior of unit during disassembly. 

Intake filter removal 

1. Perform the fol lowing: 

• Remove the retainer ring. 

• Remove the FlatPak filter. 

• Removethe3-in diameter "0" ring. 

If the filter was excessively dirty or missing, record that fact on the Field Service Report. 

2, Remove the certification sticker, if present, from the bottom of the ventilator. Moveany 
stickers that are covering warnings, cautions, or dangers. 


Warning 


Caution 


Note 


Note 
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Power drivers may be used to remove screws. 

3. Use an 1/8-in hex driver to remove 2 screws from each side rail. 

4. Remove both side rails and both side covers. 

5. Use an 1/8-in hex driver to remove the 4 screws attaching the left end plate. Disconnect the 
alarm wires while carefully removing the left end plate. 

6. Remove the handle. 

Inspect internal parts for damage during disassembly. 

7. Use an 1/8-in hex driver to remove the 1 screw that secures the front panel to the right end. 

8. Pivot the front panel outward and remove the top cover. 

9. Disconnect all the connectors from the front panel. 

10. Separate the unit into the foil owing sections: 

• Front panel 

• Right end/back panel/bottom plate assembly 

• Left end plate with remaining covers and hardware 

11. If the ventilator needsa PM or any repairthat requires the right end assembly to be separated 
from the back panel/bottom plate assembly, disassemble as follows: 

a. Use a 5/64-in hex driver to remove the 3 screws that attach the vent housing/rear panel 
to the manifold assembly. (See P re calibration, Figure 5-3.) 

b. Removethe0 2 inlet port cap (if present). 


Note 


Note 
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The 0 2 inlet grounding spring has tension when installed. Be 
careful when removing and installing the 0 2 inlet grounding 
spring. Safety glasses are recommended. 


c. Use a 3/32-in hex driver to remove the screw that secures the 0 2 inlet port cap chain to 
the rear extrusion. 

d. Remove the screw carefully from both leg end I oops of the spring and the chain eyelet. 

e. Bring the spring legs together to enlarge the opening and remove the spring from the 

_ l _i_ __i_ 
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Do not set the right end on the primary transducer as damage to the wires may 
occur. 

f. Use an 1/8-in hex driver to remove the 3 screws that attach the right end assembly to 
the back panel/bottom plate assembly. 

g. Separate the right end assembly from the back panel/bottom plate assembly. 


Be careful not to lose the square gasket that goes between the 0 2 blender and the rear extrusion. 


Warning 


Caution 


Note 
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Achieva Field Service Report 

ACHIEVA FIELD SERVICE REPORT 

Serial Number:_ 

Software Ver:_ Ventilating Hours:_ 

Settings as Received : 

Mode:_ Volume:_ InspTime:_ Sensitivity:_ 

Breath Rate:_ Press:_ PEEP:_ Low Press:_High Press:_ 

0 2 :_ Press Trigger:_ Altitude:_ Alarm Status: Latch Non-Latch 


Flow Acceleration:_ Expiratory Sensitivity: 


Current Date/Time: 



Displayed Date/Time : 



Volume Readings: 

1 

_ 2 _ 

3 

4 


Comments: 
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Parts Installed 

Kit# 

Test Performed 

Performed By 

Date 








Check-in 













































Pre-Cal Assy 





Calibration 





Reassy 





Run-in 





Safety Test 





Final Inspection 
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Chapter 3: Preventive maintenance 

All repair, calibration, and testing must be done in a static 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

PM operations 

Steps 2 and 3 may be performed in any order. 

Perform any other repai rs as needed throughout process. For example, if you find a faulty AC-cord, 
replace it. 

1. Perform Achieva Check-in Process according to Chapter 2. 

2. Perform Achieva K apseal Replacement according to Chapter 4. 

3. Perform Achieva Battery Replacement according to Chapter 4. 

4. Perform Achieva Pre-calibration Assembly according to Chapter 5. 

5. Perform Achieva Calibration according to Chapter 6. 

6. Perform Achieva Reassembly according to Chapter 7. 

7. Perform Achieva Run-in according to Chapter 8. 

8. Perform Achieva Safety Test according to Chaper 9. 

9. Perform Achieva Final Inspection according to Chapter 10. 


Warning 


Notes 
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Recertification operations 

1. Perform Achieva Check-in Process according to Chapter 2. 

2. Perform Achieva Pre-calibration Assembly according to Chapter 5. 

3. Perform Achieva Calibration according to Chapter 6. 

4. Perform Achieva Reassembly according to Chapter 7. 

5. Perform Achieva Run-in according to Chapter 8. 

6. Perform Achieva Safety Test according to Chapter 9. 

7. Perform Achieva Final Inspection according to Chapter 10. 
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Chapter 4: Repairs 

Kapseal replacement 

Equipment required 

• X-ACTO knife (or equivalent) 

• Single-edge razor blade 

• Delrin screwdriver (P/N L-003075-000) 

• Torque driver, 35 inch pounds (3.96 N-m) 

• Torque driver, 22 inch pounds (2.49 N-m) 

• Torque driver, 8 inch pounds (0.904 N-m) 

• H igh Pressure Release (H PR) valve tool, P/N L-003071-000 

• Twirliewrench, P/N L-003072-000 

• Right end assembly test stand, Model N o. Y-101573-01,115V; and Y-101573-02, 230V 

• 7/64-in hex driver 

• 7/64-in hex bit 

• 9/64-in hex driver 

• 9/64-in hex bit 

Perform only those steps that are needed for the repair. 

I nspect each part for damage before use. 

Clean assemblies as needed throughout the process. 

Power drivers may be used to remove screws. 


Notes 
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Gearbox and piston removal 

To avoid damage to the wires, do not set the right end on the primary 
transducer. 

1. Push the piston all the way down into the cylinder. 

2. Use a 9/64-in hex driver to remove the screw securing the crank arm to the output shaft. 

3. Use a 7/64-in hex driver to remove the 4 screws securing the motor/gearbox assembly to the 
cylinder. 

Be careful not to damage wires or the EOT sensor when handling the 
motor/gearbox. 

4. Pull up on the motor/gearbox assembly until thedowel pi ns are cl ear of the cylinder. Remove 
the motor/gearbox from thecrankarm, and set it aside, 

5. Pull the piston assembly out of the cylinder. 

Kapseal and seal ring removal 

1. Remove and discard the old kapseal and seal ring from the piston. Remove any kapseal and 
piston guide residue from the piston assembly. 

2. Inspect thecrankarm bearing and the connecting rod bearing for roughness. Replace the 
crankarm assembly if bearings need to be replaced. 

3. Inspect the manifold leafs for damage. Replace them if necessary. 

Cylinder preparation 

1. U se a single-edge razor blade to carefully scrape out the residue build-up from the inside of 


Caution 


Caution 


October 2003 



Achieva Ventilator Service Manual 


Repairs 


the cylinder. Do not damage or cut the cylinder gasket. 

2. Clean out the inside of the cylinder (with alcohol if necessary), being careful not to damage the 
leafs on the inside of the cylinder. Verify the inside of the cylinder is clean and free of scratches 
that would cause air leaks around thekapseal. Inspect the cylinder for smoothness. 

Piston guide replacement 

1. Remove and discard the set screws from the piston angle brackets. Remove the piston guides. 

2. Use an X-ACTO knife (or equivalent) to clean the Loctite residue out of the piston angle 
brackets. 
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3. R emove and discard the plastic piston guides. CIean any si I icone adhesi vefrom the steel piston 
guides and clean the guides with alcohol. 




FIGURE 4-1. 

4. Apply 2 beads of RTV adhesive (G E Translucent 108, P/N L-004213-000) into each of 4 new 
plastic piston guides (P/N L-002702-000). See Figure4-1. Fasten the plastic piston guidesto 
the steel guides, making sure no silicone is exposed. Wipe clean if necessary. 

5. Insert the piston guides fully into the angle brackets; steel guide before plastic guide. 

6. Install 2 new 8-32 x3/8-in set screws (P/N L-002693-307) into each of the piston angle 
brackets until the screws make contact with the steel piston guides. 
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Seal ring installation 

1. I nspect the new seal ring (P/N L-002709-000) and verify it is not damaged. See Figure 4-2. 

2. Install the seal ring into the piston groove and verify it is not twisted, 

Kapseal installation 



FIGURE 4-2, 
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The following illustrations depict both improper and proper seating of the kapseal on the seal 
ring of the piston. See Figure 4-3. It is a cutaway view shown from the side of the seal ring asthe 
kapseal is placed onto it. 



NOT SEATED 


SEATED 


FIGURE 4-3. 

1. I nspect the new kapseal (P/N L-002708-000) and verify it is free of creases, nicks, scratches, or 
any other damage. 

2. Slip the kapseal gently over the piston plate, being careful not to stretch the kapseal. Usea 
D el rin screwdriver to carefully work the kapseal over the piston pi ate and the entire seal ring. 
See Figure 4-3. 

3. Verify the flanges at the edges of the kapseal are seated between the seal ring and the flange of 
the piston plate. 

4. Verify the seal ring is not twisted by running a finger around the kapseal, checking for bumps 
or gaps. Verify the kapseal is properly installed. 
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FIGURE 4-4. 

Right end test set-up 

1. U sethe high pressure relief (H PR) adjustment tool to tighten the high pressure relief by 
turning it one complete revolution clockwise. 

Do not tighten the H PR screw completely. Damage to the H PR valve Cautions 
may occur. 

When moving the piston up and down in the cylinder by hand, the 
patient air port must not be connected to the right end tester. Excessive 
pressure could result in damage to the pressure transducers. 
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All wires and connectors on the right end assembly are fragile at this 
stage of assembly. Unnecessary pinching or bending of wires may 
cause damage. 
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2. Position the right end assembly on its right end panel with the motor/gearbox mounting holes 
on the cylinder away from you. See Figure 4-4. Place the right end tester on either side of the 
right end assembly. 

3. Orient the piston assembly so the crankarm is away from you and movement of the connecting 
rod is aligned with 2 sets of motor mounting holes. 

4. Dipl edge of the piston assembly down into the cylinder. Press the piston against the cylinder 
wal I so that the kapseal will not catch on the cyl i nder as you gently ease the remai nder of the 
piston into the cylinder. Avoid wrinkling or twisting of the kapseal upon insertion. Push the 
piston into the cylinder. 

5. Connect the PATIENT port connector tube of the right end tester to the patient air port and 
the patient pressure port on the right end assembly. 

6. Seal the exhalation valve port on the right end assembly. 

For Achieva PSO 2 , 

1. Connect theBLEN DER valve connector tube to the 0 2 inlet port on the right end assembly. 

2. Connect the Blender/PEEP valve connector to the right end tester valve interface cable (note 
polarity and keying of the connector). 

For Achieva PS and Base Achieva 

1. U se a 7/64th-i n hex driver to remove the 2 screws that secure the bl ender fi I ler bl ock to the 
manifold. 

2. Secure the blender adaptor to the manifold. 

3. Connect the blender valve connector tube of the right end tester to the blender adaptor. 
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4. Connect the PEEP valve connector to the right end tester valve interface cable (note polarity 
and keying of the connector). 

Leak test 

1. Connect the Right End tester to AC power. Turn on the power switch. 

2. Turn selector knob to LEAK TEST. 

3. Press and hold thePRESSURE CONTROL button until theTEST PRESSURE meter reads 
greater than 80 cmH 2 0. 

If the meter needledoesnot risewhen thePRESSURE CONTROL button ispressed, 1 or more of 

the valves in the cylinder may be leaking. A momentary pull on the piston usually results in the 

proper seating of the valve, and the test can continue. If the problem is not corrected, check all 

connections and try again. 

4. Release the button and verify the time it takes for the needle to drop from 80 to 60 is more 
than 3 seconds. (Operator may estimate the time. If questionable, use a calibrated stopwatch.) 

5. Turn the selector knob to PEEP VALVE, once the pressure drops below 60, and verify the 
meter needledrops morequickly (which means the PEEP valve is functioning properly). 

6. Disconnect the right end tester's patient port connector tube from the ventilator's patient air 
port. 

Piston set test 

1. Position the piston in the cylinder, so tops of all 4 piston angle brackets are even with the top 
of the cylinder. 

2. Adjust the piston guide BOTTOM set screws as follows: 


• Turn the bottom set screw on one bracket until the plastic piston guide touches the cylin¬ 
der wall. Repeat for all brackets in a cross pattern, making sure that the tops of all 4 brack- 


Note 
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ets are even with the top of the cylinder and that the piston remains centered within the 
cyl i nder. 

3. Adjust the piston guideTOP set screws as follows: 

• Follow the same order as was used in setting the bottom set screws. Turn the TOP set 
screw on the first bracket until it contacts (applying very little pressure to) the piston 
guide. Repeat for all 4 brackets in a cross pattern, making sure the tops of all 4 brackets 
areeven with thetop of the cylinder, and the piston remains centered within the cylinder. 
Recheck the bottom set screws, and remove any slack that may have resulted during the 
TOP set screw adjustments. 

4. W hen readj usti ng the piston set screws, be sure to use a cross pattern to ensure centeri ng of 
the cylinder. Adjust theTOP set screws on al I 4 brackets first. Verify the BOTTOM setscrews 
on all 4 brackets are snug, but not overly tight. 

5. Push the piston into the cylinder until it is approximately 1-in from the bottom. 

6. Connect the right end tester's patient port connector tube to the ventilator's patient air port. 

7. Turn the selector knob to PISTON SET. 

8. Press and hold thePRESSURE CONTROL button. 

9. Verify the TEST PRESSURE meter needle remains in the 22 to 27 cmH 2 0 range. H old the 
button down until thetops of the piston angle brackets are approximately even with thetop of 
the cylinder. 

10. If the tops of the piston angle brackets are within 1/32-in (.794 mm) from thetop of the 
cylinder, and the meter needle remains in the range of 22 to 27 cmH 2 0, then the brackets are 
adjusted correctly. Proceed to step 1, Right end test completion. 

11. Ifthe piston angle brackets are not adjusted correctly, adjust the set screws as follows: 
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Needle is in the correct range, and one or more brackets are too high, and one or more 
brackets are too low. 

• On the high bracket, loosen the TOP set screw slightly. Verify that the BOTTOM set 
screw is still snug but not overly tight. 

• On the low bracket, tighten the TOP set screw slightly. Verify that the BOTTOM set 
screw is still snug but not overly tight. 

Needle is below 22 cmH 2 0, and the tops of all angle brackets are even. 

• Tighten all TOP set screws slightly. Verify the BOTTOM set screws are snug but not 
overly tight. 

Needle is above 27 cmH 2 0, and the tops of all angle brackets are even. 

• Loosen all TOP set screws slightly. Verify the BOTTOM set screws are snug but not 
overly tight. 

12. After the proper adjustments have been made, recheck the piston pressure as described in 
steps 7 to 12. 


CASE 1 

CASE 2 

CASE 3 
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FIGURE 4-5. 


Right end test completion 

1. Turn off the right end tester. Disconnect all pneumatic tubing and the valve interface cable 
from the right end assembly. 

for Achieva PS, and Base 

1. Remove the blender adaptor from the manifold. 

2. Install and seat each of 2 O-rings(P/N L-005952-008) into 2 manifold ports. SeeFigure4-5., 
Right End/M anifold Repairs. 

3. Orient and install the blender filler block (P/N L-007981-000) onto the manifold. SeeFigure 
4-5., Right End/M anifold Repairs. 

4. Insert 1 screw (P/N L-002600-209) 6-32 x 1 1/4-in (31.75 mm) through the ground cable 
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assembly (P/N Y-102739-01A) and blender filler block as shown in Figure 4-5. Insert another 
screw same size, into the other filler block hole. Secure the blender filler block to the 
manifold, using a M ilwaukee battery-powered screwdriver set at "2" (or equivalent) with a 7/ 
64-in hex bit to install screws until the screw heads j ust makecontact with the blender filler 
block. Alternately tighten each screw with a torque driver set at 8 in-lbs (.904 N -m) with a 7/ 
64-in hex bit. 

Motor and piston assembly 

1. Apply Loctite 242 (P/N L-002688-000) on all 8 piston angle bracket set screws, allowing 
Loctiteto flow into threads. 

2. Position the right end assembly on the right end platewith motor/gearbox mounting holes on 
the cyl i nder away from you. 

3. Push the piston approximately halfway into the cylinder. 
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Be careful not to damage wires or EOT sensor when handling the Ca Uti on 

motor/gearbox. 

4. Apply LoctitePrimer N 7649 (P/N L-002697-000) to the shaft hole in the crank arm and 
allow it to dry for a minute or two. 

5. Apply a drop of Loctite 648 adhesive (P/N L002696-000) on each of the two flats on the 
gearbox output shaft. 

6. Slide the output shaft into the crankarm until it isflush with the underside of the crankarm. 

Rest the motor/gearbox assembly on the left side of the cylinder so the right side of the 
crankarm faces up. 

7. Apply a drop of Loctite 242 adhesive (P/N L-002688-000) on the crankarm Nylok patch 
screw (P/N L-002600-305) 8-32 x 5/8-in (15.88 mm). Install the screw with the bottom of 
the output shaft flush with the underside of the crankarm. Torque the screw using a torque 
driver set at 35 in-lbs (3.96 N -m) with a 9/64-in hex bit. Verify output shaft is still flush 
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with crankarm. W ipe off any excess adhesive. 

8. H old the wires out of the way and push the piston into the cylinder. Align and insert the 
motor/gearbox dowel pi ns into the cylinder mounting holes. 

9. Start 4, 6-32 x 1/2-in (12.7 mm) Nylok patch screws (P/N L-002600-204) to secure the 
motor/gearbox to the cylinder. Torque screws in a cross pattern, using a torque driver set at 22 
in-lbs (2.49 N -m) with a 7/64-in hex bit. 

10. Verify the following: 

• T he motor wi res are not damaged or pi nched. 

• The rotor isableto turn and the piston glides tightly and smoothly. 


October 2003 



Achieva Ventilator Service Manual 


Repairs 


Battery replacement 

Equipment required 

• 3/32-in hex driver 

• M akita battery-powered torque driver (or equivalent) 

• M ilwaukee battery-powered screwdriver (or equivalent) 

I nspect each part for damage before use. N otes 

Clean assembly as needed throughout the process. 

Power drivers may be used to remove screws. 

Battery removal 

1. Use a 3/32-in hex driver to remove the 4 screws that secure the battery support bracket. 

Be careful not to short out the battery connectors at either end of the Ca Uti on 
battery. 

2. Disconnect the wires and the jumper wire from theinternal battery terminals. 

3. Slide the battery and bracket out far enough to remove the battery without shorting the 
terminals. Remove the battery. 

4. Dispose of the battery properly, in accordance with local disposal regulations. 

5. Replacethe battery pad (P/N L-007763-000) as needed. 

Battery installation 

1. Write the serial number of the unit into which the battery will be installed, and the date of 
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installation, on the surface of the new battery (P/N L-007762-000). 

The gearbox may cycle when the battery is connected. Wa mi ng 

2. Insert the battery into the support bracket (P/N L-007741-000) carefully. Connect the wires 
to the terminals, attaching the red wire to the positive ("+") terminal. 

3. Slide the battery and bracket back into pi ace and verify that the battery pad is in place under 
the battery. 

4. Use a M i I waukee screwdriver set at 4 (or equivalent) with a 3/32-in hex bit to secure the 
battery bracket. Use 4, 8-32 x 3/8-in (9.525 mm) screws (P/N L-004090-304) to secure the 
battery bracket to the bottom plate. 
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Front panel replacement 


All repair, calibration, and testing must be done in a static Warning 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• 5/64-in hex driver 

• 5/16-in nut driver 

• 5/16-in socket and adapter 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• Small flat-blade screwdriver 

• Torque driver, 5 in-lbs (.565 N-m) 
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Anti-static gloves or finger cots must be worn when handling the EMI Ca Uti on 
coating on the front panel and the top cover. Finger prints will damage 
the coating. 

Perform only the steps needed for the repair. N otes 

I nspect each part for damage before use. 

Clean the assembly as needed throughout the process. 

Power drivers may be used to remove screws and spacers. 

Front panel disassembly 

1. Remove circuit boards according to the section, F ront panel circuit boards replacement. 
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2. Remove the patient pressure meter according to the section, Front panel meter replacement. 

3. Use a 5/16-in nut driver to remove the two hex spacers on the front panel that are used to 
support the power circuit assembly. 

4. Use a 5/64-in hex driver to remove the top extrusion by removing the three screws securing it 
to the front enclosure. The extrusion should have two EM I gaskets installed. 

5. Remove the door by sliding the right sidehingepin out of theholein the front panel and 
removing the door at an angle. 

6. Disassemblethedoor hinge assemblies by using aneedlenosepliersto remove the two crescent 
retaining rings. 
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FIGURE 4-6. 
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Front panel assembly 

A damaged section of EMI gasket can be removed and replaced without replacing the whole gas- Note 
ket. If a section is replaced, verify that any gaps are no larger than 1/4-in (6.35 mm) between any 
gasket sections. Do not stretch the gasket. 

1. Verify the top extrusion has both EMI gaskets in place. See Figure 4-6. Replace if needed. Use 
a M ilwaukee battery-powered screwdriver set at "4" (or equivalent) with a 5/64-in hex bit to 
secure the top extrusion to the front enclosurewith three screws, 6-32 x 3/8 in (9.525 mm). 

2. Verify the top extrusion still has both EMI gaskets in place. 

3. Attach the front membrane switch overlay and LCD membrane switch overlay as follows: 

• Remove the protective film, if present, from the rear side of the meter window and the 
LCD window. 
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Removal of either overlay from the front panel will damage the EMI Wa mi ng 
coating of the front panel. Replacement of the front panel is 
required if either overlay is replaced. 
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• Clean thewindowson the rear sides of the overlays with anti-static spray (P/N 002667- 
000). Verify the windows are clean and all moisture has been removed. 



FIGURE 4-7. 

• Orient the overl ays and feed the flex cables through the appropriate slots in the front 
panel. See Figure4-7. 

• On the back of the overl ays, verify that the ground tabs are folded and will make contact 
with the panel's surface when applied. Peel the backing off of the adhesive of the overlays 
and carefully apply the overl ays to the front panel. 

• Carefully smooth out the overl ays by hand. Do not use any tools that may damage the 
LEDs or membrane switches. 

4. Orient the top of the door label towards the location for the hinge pi ns. Remove the backing 
from the adhesi ve and appl y the overl ay to the i nsi de of the door. 

5. Install two hinge pins (P/N L-007102-000), two crescent retaining rings (P/N L-007101- 
001), and a compression spring (P/N L-007294-000) into the door holes. See Figure 4-8. 
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Observe care when installing retaining clips. 


Warning 



6. Insert the left side door hinge pin into the corresponding hole on the front panel. Compress 
the right side door hinge pin, while positioning the door into place, and release the pin into 
the corresponding hole on the front panel. 

7. Install the patient pressure meter according to the Front panel meter replacement process. 

8. Install logic circuit assembly according to the F ront panel circuit boards replacement process, steps 
2-8 of the Logic circuit assembly installation section. 

9. Use a torque driver set at 5 in-lbs with a 5/16-in socket with adapter to install 2, 6-32 x 1/2- 
in hex spacers (P/N L-002009-505) into the designated locations on the front enclosure that 
are used to support the power circuit assembly. 

10. Install the power circuit assembly according to theF ront panel circuit boards replacement process 
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and thePower circuit assembly installation section. 

11. Install the modem circuit assembly, if applicable, according to theF ront panel replacement 
process, M odem circuit assembly installation section. 


4-22 


October 2003 



Achieva Ventilator Service Manual 


Repairs 


Front panel circuit boards replacement 


All repair, calibration, and testing must be done in a static Warning 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• 5/64-in hex bit 

• 1/4-in nut driver 

• 5/16-in socket and adapter 

• Small flat-blade screwdriver 

• Small Phi I lips screwdriver 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• Torque driver, 5 in-lbs (.565 N-m) 


4-23 


Caution 

Notes 

I nspect each part for damage before use. 

Clean assembly as needed throughout process. 

Power drivers may be used to remove screws and spacers. 


Anti-static gloves or finger cots must be worn when handling the EM l 
coating on the front panel and the top cover. Finger prints will damage 
the coating. 

Perform only steps needed for repair. 
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Circuit board removal 

1. U se a smal I Phi 11 i ps screwdriver to remove the 4 screws that secure the modem ci rcuit 
assembly, if applied, 

2. Remove the modem circuit assembly from hex spacers making sure not to damage any 
connector pins, if applied, 

3. Use a 5/64-in hex driver to remove the 4 screws that secure the power circuit assembly. 

4. Remove the power circuit assembly from the hex spacers, making sure not to damage any 
connector pins. 

5. U se a 5/16-in nut driver to remove the 2 hex spacers on the logic circuit assembly that secure 
the power circuit assembly. 

6. Disconnect the following from logic circuit assembly: 

• Meter cable assembly from J18. 

• Flex tape connectors P23-P29 from J23-J29. 

7. If the logic circuit assembly will not be reinstalled, remove the battery from socket on logic 
circuit assembly, and install it on a new logic circuit assembly. Install a new battery if it is 
needed. Discard the old battery in accordance with local disposal regulations. 

8. U se a 5/64-in hex driver to remove 5 screws securing logic circuit assembly to front enclosure. 
Remove logic circuit assembly. 

9. If logic circuit assembly will not be reinstalled, remove4 hex spacers used for mounting 
modem by using 1/4-in nut driver to remove4 kep nuts. 

10. Useasmall Phil lips screwdriver to remove 4 screws securing LCD assembly to logic circuit 
assembly. 

11. Remove the LCD assembly from the hex spacers, making sure not to damage any connector 
pins. 
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Be careful not to damage the circuit board components when you Caution 

remove the LCD assembly hex spacers. 


12. If logic circuit assembly will not be reinstalled, remove4 hex spacers used for mounting LCD 
assembly by using a 1/4-in nut driver to remove the 4 kep nuts. 
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FIGURE 4-9. 

LCD assembly installation 

1. On the noncomponent side of the Logic Circuit Assembly, P/N Y-102432-01A, insert 4,4-40 
x 1/4-in (6.35 mm) hex spacers (P/N L-002009-001) through the designated holes. See Figure 
4-9. Useal/4-in nut driver to secure the spacers to the logic circuit assemblyfrom the 
component side with 4, 4-40 kep nuts (P/N 001448-002). Do not tighten. 

2. SettheLCD Display Assembly, P/N Y-102253-00A, onto thespacers, whilealigning and 
inserting connector pins into the logic circuit assembly connectorsj 22 (16-pin) and J 20 (2- 
pin). 
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3. Useasmall Phil lips screwdriver to secure LCD assembly by starting 4, 4-40 x 3/16-in (4.762 
mm) screws (P/N L-001442-203). Tighten until snug and hand-tighten the 4 kep nuts on the 
component side installed in step 1. 

Logiccircuit assembly installation 

1. On the component side of the logic circuit assembly, insert 4, 4-40 x 1/2-in hex spacers (P/N 
L-002009-005) through designated holes. Useal/4-in nut driver to secure the spacers to the 
logic circuit assembly from the noncomponent side with 4, 4-40 kep nuts (P/N L-001448- 
002). Tighten until snug, 

2. Clean the LCD window on the back of the overlay with anti-static spray (P/N L-002667-000). 
Verify no moisture or streaks are left on the window. 

3. Remove protective film, if present, from the LCD assembly window. Clean the LCD assembly 
window with anti-static spray. Verify no moisture or streaks are left on window. 

4. Connect the flex tape connectors P23-P25 to the logic circuit assembly, J 23-J 25. 

5. Install the logic circuit assembly by aligning the LCD display into the rectangular hole in the 
front enclosure. Verify no cables are being pinched. 
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FIGURE 4-10. 

6. Secure the logic circuit assembly to the front enclosure by starting 5, 6-32 x 3/8-in (9.525 
mm) screws (P/N L-004090-204). See Figure4-10. Usea M ilwaukeescrewdriver set at 1 (or 
equivalent) with a 5/64-in hex bit to tighten screws. 

7. Install the battery (P/N L-002681-000), if needed, into the socket provided on the logic 
circuit assembly,"+" side up. See Figure 4-10. 

8. Connect thefollowing to the logic circuit assembly. See Figure 4-10. 

• Meter cable assembly to J18, 

• Flex tape connectors P26-P29 to J 26-J 29. 
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FIGURE 4-11. 

Power circuit assembly installation 

1. Use a torque driver set at 5 in-lbs with a 5/16-in socket and adapter to install 2, 6-32 x 1/2-in 
hex spacers (P/N 002009-505) into the designated locations on the logic circuit assembly used 
to support the power circuit assembly. See Figure 4-11. 

2. Install the power circuit assembly (P/N Y-102648-00A) onto the hex spacers, making sureall 
connector pins insert into the connectors properly. 

3. Use a torque driver set at 5 in-lbs with a 5/64-in hex bit to secure the power circuit assembly 
with 4, 6-32 x 3/8-in (9.525 mm) screws (P/N 004090-204). If the ventilator will be used 
with thenursecall system, verify that switch SI on the power circuit assembly isset in proper 
position for nurse cal I system being used. See Figure 4-11. 
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FIGURE 4-12. 

Modem circuit assembly installation 

If the modem circuit assembly was removed, reinstall it. See Figure 4-12. Note 

1. Install Modem Circuit Assembly (P/N L-006120-000) onto the hex spacers, making sure all 
connector pins insert into the connectors properly. See Figure 4-12. 

2. Use a small Phil lips screwdriver to secure the modem circuit assembly by starting 4, 4-40 x 
3/16-in (4.762 mm) screws (P/N L-001442-203). Hand-tighten until snug. See Figure 4-12. 
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Front panel meter replacement 


All repair, calibration, and testing must be done in a static 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• Small flat-blade screwdriver 

• Scissors 

Anti-static gloves or finger cots must be worn when handling the EMI 
coating on the front panel and the top cover. Finger prints will damage 
the coating. 

Perform only steps needed for repair. 

I nspect each part for damage before use. 

Clean assembly as needed throughout the process. 

Meter removal 

1. U nplug the meter cable connector from J18 on the logic board. 

2. Remove the circuit boards according to the F ront panel circuit boards replacement process, Circuit 
board removal section, steps 1-8. 

3. Use a Phillips screwdriver to remove the two small screws, two washers, and 2 lock washers 
that secure the meter cable to the meter. 

4. Gently spread meter retainer clips and remove meter from front panel. 


Warning 


Caution 


Notes 
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Meter installation 

1. I nspect the meter (P/N L-006797-000) for damage or contami nation on the meter face. 

2. Use a small screwdriver to verify meter needlecan be adjusted at least 1 division above and 
below -10. Adjust the meter to -10. 

3. Clean the meter face with anti-static spray (P/N L-002667-000). Verify no moisture or streaks 
are on the meter. 

4. Apply a piece of foam rubber (P/N 001485-004) cut to size to the bottom of the meter. 

Figure 4-13. 

5. Clean the meter window on the back of overlay with anti-static spray. Verify no moisture or 
streaks are on the wi ndow. 
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FIGURE 4-13. 

6. Set foam rubber along bottom of meter against molded bottom stop in front panel. Snap the 
meter into place. 
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7. Inspect meter cable (P/N L-007081-000) for damage. Verify wires are properly crimped, 

8. Use two small screws, two washers, and two star washers from old meter to secure red wire to 
the"+” connection on the meter and black wire toconnection on meter. Use a Phillips 
screwdriver to tighten until snug, 

9. Install the circuit boards according to the F ront panel crcuit boards process, circuit assembly 
sections. 
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Gearbox replacement 

Equipment required 

• Torque driver set at 22 in-lbs (2.48 N-m) 

• Torquedriver set at 35 in-lbs(3.96 N -m) 

• 9/64-in hex bit 

• 9/64-in hex driver 

• 7/64-in hex driver 

• 7/64-in hex bit 

Perform only those steps that are needed for the repair. N otes 

I nspect each part for damage before use. 

Clean assembly as needed throughout process. Loose kapseal debris may be removed, but do not 
scrape kapseal's Teflon off cylinder wall unless the kapseal isbeing replaced. 

Power drivers may be used to remove screws. 

Gearbox removal 

1. Set the right end assembly on the right end plate. 

2. Push the piston all the way down into the cylinder. 

3. U se 9/64-in hex driver to remove the screw that secures the crankarm to the output shaft. 

4. U se a 7/64-in hex driver to remove the 4 screws that secure the motor/gearbox assembly to the 
cylinder. 
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Be careful not to damage wires or EOT sensor when handling the Ca Uti on 

motor/gearbox. 
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5. Pull upon motor/gearbox assembly until thedowel pi ns are cl ear of the cylinder. Removeit 
from thecrankarm. 

Gearbox installation 

1. Position the right end assembly on the right end platewith motor/gearbox mounting holes on 
the cyl i nder away from you. 

2. Push the piston assembly approximately halfway into cylinder. 

Be careful not to damage wires or EOT sensor when handling the 
motor/gearbox. 

3. Apply LoctitePrimer N 7649 (P/N L-002697-000) to the shaft hole in thecrankarm, and 
allow it to dry for a minute or two. 

4. Apply a drop of Loctite 648 adhesive (P/N L-002696-000) on each of the two flats on the 
gearbox output shaft. 

5. Slide the output shaft into thecrankarm until it isflush with the underside of thecrankarm. 
Rest motor/gearbox assembly on left side of cylinder so the right side of crankarm faces up. 

6. Apply a drop of Loctite 242 adhesive (P/N L-002688-000) on thecrankarm 8-32 x 5/8-in 
(15.875 mm) Nylok patch screw (P/N L-002600-305). Install the screw with the output shaft 
flush to the underside of thecrankarm. Torque screw using torque driver set at 35 in-lbs (3.96 
N-m) and 9/64-in hex bit. Verify output shaft is still flush with crankarm. Wipe off any 
excess adhesive. 

7. Hold wires out of the way and push the piston into the cylinder. Align and insert motor/ 
gearbox dowel pi ns into the cylinder mounting holes. 

8. Secure the motor/gearbox to the cyl inder with 4, 6-32 x 1/2-in (12.7 mm) screws (P/N L- 
002600-204). Torque the screws in a cross pattern, using a torque driver set at 22 in-lb. (2.49 
N-m) with a 7/64-in hex bit. 
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9. Verify the following: 

• T he motor wi res are not damaged or pi nched, 

• The rotor is able to turn, and the piston glides tightly and smoothly. 
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Left end plate repairs 

Equipment required 

• Side cutters 

• Delrin screwdriver (P/N L-003075-000) 

• Small wire brush 

Perform only steps needed for repair. 

I nspect each part for damage before use. 

Clean assembly as needed throughout process. 

Alarm removal 

1. From the inside of the I eft end plate, unscrew the alarm (counterclockwise) from the end plate. 

2. If the alarm will be reused, verify it isnot damaged. Useasmall wire brush to clean Loctite 
from alarm threads. 

3. Clean Loctite from alarm holethreadsif theend plate will be reused. 



FIGURE 4-14. 


Notes 
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Applying the Nurse Call Label 

1. Apply the nurse/cal I alarm label (P/N Y-102707-00A) onto the outside of the left end plate so 
that the holes in the label are aligned with the holes in the end plate. 

EMI gasket installation 

A damaged section of EMI gasket can be removed and replaced without replacing the whole gas- Note 

ket. If a section is replaced, verify that no gap is larger than 1/4-in (6.35 mm) between any gasket 
sections. 

1. Install EMI Gasket (P/N L-007033-000) into the groove around outer edge of the inside of the 
left end plate. Do not stretch the gasket. 

2. Cut the gasket so that the two ends meet. 
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FIGURE 4-15. 

Alarm installation 

1. Remove and discard the mounting nut, if present, from the alarm (P/N L-006170-001). 

2. Apply a small amount of Loctite 425 (P/N L-004448-000) to threads of alarm. 
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3. Screw the alarm threads (clockwise) into the inside of the large hole of the end plate until the 
outer threads of the alarm are flush with the outside surface of the end plate. 
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Right end/manifold repairs 

Equipment required 

• X-ACTO knife (or equivalent) 

• Phillipsbit 

• Torque driver, 8 in-lbs (.904 N-m) 

• Torque driver, 4 in-lbs (.452 N-m) 

• Torque driver, 35 in-lbs (3.96 N-m) 

• Torque driver, 22 in-lbs (2.49 N-m) 

• Torque driver, 20 in-lbs (2.26 N-m) 

• Torque driver, 5 in-lbs (.565 N-m) 

• H ex bit, 3/32-in 

• H ex bit, 1/16-in 

• H ex bit, 9/64-in 

• Hex driver, 3/32-in 

• Hex driver, 9/64-in 

• Hex driver, 7/64-in 

• Hex driver, 1/16-in 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• Delrin screwdriver (P/N L-003075-000) 

• Small flat-blade screwdriver 

• High pressure relief adjustment tool (P/N L-003071-000) 

• Alignment pins(5) 

• Right end assembly test stand, Model N o. Y-101573-01,115V; and Y-101573-02, 230V 

• Low pressure ionized air 

Clean the assembly as needed throughout the process. Loose kapseal debris may be removed, but N otes 
do not scrape the kapseal's Teflon coating off of the cylinder wall, unless you are replacing the 
kapseal. 

Perform only the steps needed for the repai r. 
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I nspect each part for damage before use. 

Power drivers may be used to remove screws. 

To avoid damage to wires, do not set the right end on the primary 
transducer. 

Right end disassembly 

1. Set the right end assembly on the right end plate. 

2. U ni que to the B ase and PS units, use a Phi I lips screwdriver to remove the filler block grounding 
cable screw from the end plate. 

3. Push the piston down all the way into the cylinder. 

4. U se a 9/64-in hex driver to remove the screw that secures the crankarm to the output shaft. 

5. U se a 7/64-in hex driver to remove the 4 screws that secure the motor/gearbox assembly to the 
cylinder. 

Be careful not to damage wires or EOT sensor when handling the 
motor/gearbox. 

6. Pull up on the motor/gearbox assembly until thedowel pi ns are cl ear of the cylinder. Remove 
the motor/gearbox from the crankarm. Set the motor/gearbox aside. 

7. Removethe piston assembly from the cylinder and set it aside. Be careful not to damage the 
kapseal. A rubber band may be used to retain the piston guides in the angle brackets. 

8. Turn the right end assembly over and place it on the cylinder. U se a 7/64-in hex driver to 
remove 9 screws that secure the right end plate to the manifold; and remove the 6 screws that 
secure the right end plate and manifold to the cylinder. 


Notes (cont'd) 


Warning 


Caution 
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9. Remove the right end plate and manifold gasket. Discard the manifold gasket. 

10. Carefully remove the manifold and cylinder gasket from the cylinder. Discard the cylinder 
gasket. 

Manifold disassembly 

1. Use a 3/32-in hex driver to remove the 2 screws and retainer bracket securing the PEEP valve 
to the manifold. 

2. U se a 7/64-in hex driver to remove the 2 screws securing the 0 2 blender, or the blender filler 
block, to the manifold, 

3. Remove the PEEP valve and the0 2 blender, or the blender filler block, carefully from the 
manifold. Remove the 0-rings. 

4. Use a 1/16-in hex driver to remove the 2 screws that secure the 0 2 flow sensor, or the flow 
sensor filler plate, to the manifold. Remove the 0-rings. 

5. Useal/16-in hex driver to remove the 2 screws securing the primary flow sensor to the 
manifold. Remove the 0-rings. 

6. Use a 3/32-in hex driver to remove the 2 screws securing the primary pressure transducer to 
the manifold. 

7. H old the body of the auxiliary pressure transducer and carefully turn the transducer counter¬ 
clockwise to remove it from the manifold. Be sure to hold and turn the wire harness, with the 
flow sensors and the primary pressure transducer, to avoid getting the wires tangled. Set the 
sensors and transducers aside. 

8. Turn the manifold over and use a small screwdriver to remove the retainer ring, internal filter 
screen, and 3-in diameter O-ring from the manifold. 

9. U se the high pressure relief (H PR) adjustment tool (P/N L-003071-000) to remove the H PR 
adjustment screw. Remove the H PR adjustment spring and H PR valve. 

10. Remove the silicone valves, if necessary, by holding onto the valve and pulling the stem out of 
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the valve body. 

11. Remove the outlet gasket. 

Silicone valve installation 

1. Install silicone valve #1 from the underside of the manifold. See Figure 4-16. 

2. Insert thestem i nto the center hole of the valve body and pull the stem, until the silicone valve 
is fully seated against the inner ring. 

3. Trim thestem flush with the valve body. 

4. Install si licone valve #2 from the topside of the manifold. See Figure 4-16. 

5. Trim thestem flush with the valve body. 

6. Install si licone valve #3 from the inside of the air inlet chamber. See Figure 4-16. A flat metal 
ruler may be used as a guide to ease installation. 

7. Insert thestem into the center holeof the valve body and pull thestem until the si licone valve 
is fully seated against the inner ring. The valve may need to have the stem trimmed slightly to 
ease installation. 

8. Trim thestem flush with the valve body. 




FIGURE 4-16. 
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Filter screen installation 



FIGURE 4-17. 

1. On the new manifold, install the 3-in O-ring (P/N L-002618-000) and the internal filter 
screen (P/N L-002755-005). See Figure 4-17. 

2. Install the retainer (P/N L-002754-008) with the bent tabs facing up away from the manifold 
(manifold may beset on the cylinder for support to ease installation of retainer). 

3. Press the filter retainer down until it istight against the internal filter screen. Verify that the 
tabs are secure. 
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Auxiliary pressure transducer installation 



FIGURE 4-18. 

1. Clean off the Room Temperature Vulcanizing silicone adhesive (RTV) from the threads of the 
auxiliary pressure transducer (P/N L-006793-000) and the manifold. 

2. Apply a small bead of G.E. W hiteRTV 162 adhesive (P/N L-000551-000) around the 
shoulder of the shaft of the transducer. 

3. H old the body of the transducer and carefully screw the transducer into place (threaded 
manifold holebehind the patient airtube). See Figure 4-18. Avoid getting the wires tangled. 
H and-tighten until snug. 


October 2003 



Achieva Ventilator Service Manual 


Repairs 


Primary pressure transducer installation 
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FIGURE 4-19. 

1. Remove the 0-ring from the primary pressure transducer (P/N L-006794-000), port P2. 

2. Install an O-ring (P/N L-005952-008) into the manifold hole in which port P2 of the 
transducer will be installed. See Figure 4-19. 

3. Set thetransducer into position with the wires towards the bottom of the manifold. Install the 
transducer into the port holes provided in the manifold. Be sure the wires are not twisted or 
tangled with the wires for the other sensors. 

4. Secure the transducer by starting 2 screws (P/N L-002600-106), 4-40 x 3/4-in (19.05 mm). 
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U se a 3/32-in hex driver to install the screws until they j ust makecontact with the transducer. 
Alternately tighten each screw using a torque driver set at 5 in-lbs (.565 N -m) with a 3/32-in 
hex bit. 

Install flow sensor transducer(s)/filler plate on manifold 



FIGURE 4-20. 


For Achieva-PSO 2 , 

1. Install each of 4 0-rings (P/N L-005952-006) so that 1 fits into each port of the 2-flow sensor 
transducers (P/N L-006795-000). See Figure 4-20. 

2. Orient and install both flow sensor transducers. See Figure4-20. 

3. Secure each flow sensor transducer with 2 screws (P/N L-007263-107) by applying a small 
drop of Loctite 242 adhesive (P/N L-002688-000) to the bottom threads of each screw prior to 
installing. Alternately tighten each screw with a 1/16-in hex driver until the screw head 


Notes 
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makes contact with the sensor. 

4. Torque each screw with a torque driver set at 4 in-lbs (.452 N -m) and a 1/16-in hex bit. 

5. Install the flow sensor cables onto the flow sensors, if necessary. The primary flow sensor cable 
(P/N L-007819-000) will havea white lead wire that denotes pin . T he 0 2 flow sensor cable 
will have either a white lead wire (P/N L-007819-000) or an orange lead wire (cable P/N Y- 
103010-00A) that denotes pin 1. For matching pin 1 on the flow sensors, see Figure 4-20. 


SCREWS (4) 
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FIGURE 4-21. 

For Achieva PS and Base Achieva, 


1. Install each of 2 O-rings (P/N L-005952-006) into each port of a flow sensor transducer (P/N 
L-006795-000). 

2. Orient and install the flow sensor transducer near the PEEP valve. See Figure 4-21. 

3. Securetheflow sensor transducer with 2 screws (P/N L-007263-107) by applying asmall drop 
of Loctite 242 adhesive (P/N L-002688-000) to the bottom threads of each screw prior to 
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installation. Alternately tighten each screw with a 1/16-in hex driver until the screw head 
makes contact with the sensor. 

4. Torque each screw with a torque driver set at 4 in-lbs (.452 N-m) and 1/16-in hex bit. 

5. Install the flow sensor cable (P/N L-007819-000) onto the flow sensor, if necessary. The white 
lead wire on the 3-pin connector denotes pin 1. For matching pin 1 on the flow sensor, see 
Figure 4-21. 

6. Install each of 2 O-rings (P/N L-005952-006) in each port of the flow sensor filler plate (P/N 
L-007982-000), and install the plate. See Figure 4-21. 

7. U se 2 screws (P/N L-007263-107) to secure the plate in the same manner as the flow sensor, 
accordi ng to steps 3 and 4 above. 

Install oxygen blender/filler block onto manifold 



FIGURE 4-22. 
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For Achieva PSO 2 , 

1. Install and seat each of 2 O-rings (P/N L-005952-008) into the 2 manifold blender ports. See 
Figure 4-22. 

2. Orient and install the oxygen blender (P/N L-006776-000) onto the manifold. See Figure 4- 
22 . 

3. Secure the oxygen blender to the manifold with 2 screws (P/N L-002600-210) 6-32 x 1 1/2-in 
(38.1 mm). Use a Milwaukee battery-powered screwdriver set at "2" (or equivalent) and a 7/64 
-in hex bit to install the screws until the screw heads just makecontact with the blender. 
Alternately tighten each screw with a torque driver set at 8 in-lbs (.904 N-m) with a 7/64-in 
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For Achieva PS and Base Achieva, 

1. Install and seat each of 2 O-rings (P/N L-005952-008) into 2 manifold blender ports. See 
Figure 4-23. 

2. Orient and install the blender filler block (P/N L-007981-000) onto the manifold, SeeFigure 
4-23. 
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FIGURE 4-23. 

3. Insert 1 screw (P/N L-002600-209) 6-32 x 1 1/4-in (31.75mm) through ground cable 
assembly (P/N Y-102739-01A) and blender filler block as shown in Figre 4.23. Secure the 
blender filler block to the manifold, using a M ilwaukee battery-powered screwdriver set at "2" 
(or equivalent) with a 7/64-in hex bit to install screws until the screw heads just makecontact 
with the blender filler block. Alternately tighten each screw with a torque driver set at 8 in¬ 
lbs (.904 N -m) with a 7/64-in hex bit. 
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PEEP valve installation 



FIGURE 4-24. 

1. Install each of 2 O-rings into each corresponding manifold port used for the PEEP valve. See 
Figure 4-24. 

2. Rotate the brass housing on the PEEP valve (P/N L-007041-000), if necessary, so that the side 
with 2 holes is facing up along with the lead wires. 

3. SI ide the valve under the wi re assembl ies of the pressure transducers and flow sensors already 
installed on the manifold. Be sure the wires are not tangled with the other wire assemblies. 

Set the valve into position with the 2 countersunk holes positioned over the O-rings and the 
end with the wires towards the back of the manifold. 

4. Secure valve with 2 screws (P/N L-002600-103) 4-40 x 3/8-in (9.525 mm) and a retainer (P/N 
L-006725-000). Thedimpleon the retainer must protrude down into the valve housing. Usea 
3/32-in hex driver to install the screws until the screw heads make contact with the retainer 
Use a torque driver set at 5 in-lbs (.565 N-m) to tighten the screws with a 3/32-in hex bit. 
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Cylinder manifold assembly 
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FIGURE 4-25. 

1. Set the cylinder on the work surface with the motor/gearbox mounting holes closest to you 
and facing down. 

2. I nsert 3 alignment pins in thetop of the cylinder, 1 into every other hole. 

See Figure 4-25. 

3. Inspect the new cylinder gasket for damage and cleanliness. Install the gasket over the 
alignment pins and adjust to fit the cylinder. 

4. Install the manifold assembly over the alignment pi ns and onto the cylinder gasket. Make sure 
no wires are pinched. 


5. Verify the cylinder gasket is properly aligned inside and outside of the cylinder. 

6. Insert 2 more alignment pins into the manifold. See Figure 4-25. 
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NOTE FLAP 



0 2 SNUBBER 
P/N Y-102220-00A 


FIGURE 4-26. 

For Achieva PSO 2 


1. Verify the0 2 snubber is properly in place. See Figure4-26. N otetheflap orientation. The 
snubber is held in place by friction; donot apply any adhesives. 
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For the Achieva PS and Base Achieva, the0 2 snubber is optional; it serves no purpose. N ote 
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FIGURE 4-27. 

1. Inspect a new manifold gasket for damage and cleanliness. M ake sure al I holes are completely 
punched out with the gasket material removed. 

2. Blow out the manifold thoroughly with low pressure ionized air to remove any dust particles. 

3. Install the manifold gasket over the alignment pins onto the manifold, 

4. Verify the right end panel is clean of any gasket material from the old manifold gasket. Install 
the end panel over the alignment pi ns and onto the manifold gasket. 


An electric torque driver may be used to start the cylinder and manifold screws, and to compress 
the gaskets. The electric torque driver must beset at 20 in-lbs (2.26 N -m) or less. 

5. Use a 7/64-in hex driver to start 3 screws (P/N L-002600-209), size 6-32 x 1-in (25.399 mm), 
1 into each of the 3 cylinder holeswithout an alignment pin (cylinder screws are numbered 1- 
6). See Figure 4-27. 


Note 
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6. Remove the 3 alignment pi ns from the cylinder and start 3 more screws, 1 into each of the 3 
remaining cylinder holes. 

7. Remove the remaining 2 alignment pins from the manifold. 

8. U se a 7/64-in hex driver to start 9 screws (P/N L-002600-203), 6-32 x 3/8-in (9.525 mm), 1 
into each of the 9 manifold holes in the right end panel. 

9. Verify the manifold gasket isvisibleall the way around the outside edge of the manifold, 

10. Verify the cylinder gasket isvisibleall the way around the outside edge and the inside edge of 
the cylinder. 

11. Starting with the cylinder screws, tighten the screws in a cross pattern. Use a torque driver set 
at 20 in-lbs (2.26 N-m) to tighten the screws with a 7/64-in hex bit. For proper sequence, 
refer to Figure 4-27. 

High pressure relief (HPR) valve installation 

1. Install the HPR valve (P/N Y-100323-00A), H PR spring (P/N L-100866-00A), and H PR 
screw (P/N L-002745-001) in the housing in the right end plate. 

2. Tighten theH PR adjustment screw with your fingers, until the nylon rod makes contact with 
the housing threads. 

3. UsetheHPR adjustment tool (P/N L-003071-000) to tighten the screw approximately 11/2 
compI ete revol uti ons cl ockwi se. See F i gure 4- 28. 


4-55 


October 2003 



Repairs 


Achieva Ventilator Service Manual 


HiGH PRESSURE RELIEF 
ADJUSTMENT SCREW 
P/N L-002745-001 



,-NYLON ROD 

P/N L-002739-000 

, -HIGH PRESSURE RELIEF 

/ ADJUSTMENT SPRING 

/ P/N Y-100866-00A 



FIGURE 4-28. 


Leak/piston set test 

1. Perform set-up and leak test sections of Chapter 4, Kapseal replacement. 

2. Perform piston set test section of Chapter 4, K apseal replacement, if kapseal, seal ring, and 
piston guides were replaced. 

3. Perform right end test completion section of Chapter 4, Kapseal replacement. 

4. Apply Loctite 242 adhesive (P/N L-002688-000) on each piston angle bracket set screw (8), if 
the kapseal, seal ring, and piston guides were replaced, allowing Loctitetoflow onto threads. 
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Motor/gearbox installation 

1. Position the right end assembly on its right end panel with the motor/gearbox mounting holes 
on the cylinder away from you. 

2. Push the piston assembly into the cylinder approximately halfway. 


Be careful not to damage wires or the EOT sensor when handling the Ca Uti on 
motor/gearbox. 

3. Apply Loctite Primer N 7649 (P/N L-002697-000) to the shaft hole in thecrankarm, and 
allow it to dry for a minute or two, 

4. Apply a drop of Loctite 648 adhesive (P/N L-002696-000) on each of the two flats on the 
gearbox output shaft. 

5. Slide the output shaft into thecrankarm until it isflush with the underside of thecrankarm. 

R est motor/gearbox assembly on I eft si de of cyl i nder so the ri ght si de of the crankarm i s faci ng 
up. 

6. Apply a drop of Loctite 242 adhesive (P/N L-002688-000) on thecrankarm Nylok patch 
screw (P/N L-002600-305) 8-32 x 5/8-in (15.88 mm). Install the screw with the bottom of 
the output shaft flush with the underside of thecrankarm. Torque the screw using a torque 
driver set at 35 in-lbs (3.96 N -m) with a 9/64-in hex bit. Verify output shaft is still flush 
with thecrankarm. Wipe off any excess adhesive. 

7. H old the wires out of theway and push the piston into the cylinder. Align and insert the 
motor/gearbox dowel pi ns into the cylinder mounting holes. 

8. Start 4, 6-32 x 1/2-in (12.7 mm) Nylok patch screws (P/N L-002600-204) to secure the 
motor/gearbox to the cylinder. Torque screws in a cross pattern, using a torque driver set at 22 
in-lbs (2.49 N -m) with a 7/64-in hex bit. 

9. Use an 8 in-lbs Torque driver with a Phillips bit to secure the filler block grounding cable, PI 
N Y-102739-01A, to the end plate, using a 6-32 x 1/4-in (6.35 mm) Phillips head screw, P/N 
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L-001439-404. 

10. Verify the following: 

• T he motor wi res are not damaged or pi nched. 

• The rotor isableto turn and the piston glides tightly and smoothly. 

Wire Routing 



FIGURE 4-29. 

Route and secure the wires with cable ties, as shown in Figure 4-29. 


October 2003 



Achieva Ventilator Service Manual 


Repairs 


Gasket installation 

1. Apply an Intake Gasket onto the manifold inlet. See Figure 4-30. 



2. Install the Outlet Gasket over the Patient Air Port, the Proximal Tube, and the Exhalation 
Tube. See Figure 4-31. 
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Rear panel repairs 


All repair, calibration, and testing must be done in a static Warning 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 
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Equipment required 

• l/2-in nut driver 

• 1/4-in nut driver 

• 11/32-in nut driver 

• Small flat-blade screwdriver 

• Phi I lips screwdriver 

• 15/16-in deep socket with ratchet 

• 1/8-in hex bit 

• M akita battery-powered torque driver (or equivalent) 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• Small needle nose pliers 

• Pin removal tool 

• Pliers 

• 5/64-in hex bit 

• 15/16-in wrench 

• Side cutters 

• X-ACTO knife (or equivalent) 

• 5/64-in hex driver 

• 1/8-in hex driver 

• 3/32-in hex driver 

• 3/32-in hex bit 

• Small Phi I lips screwdriver 

• Phillipsbit 

• Torque driver, 5 in-lbs (.565 N-m) 

• Torque driver, 5.5 in-lbs (0.62 N-m) 
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• 3/4-in crowfoot 

• 1/4-in hex bit to 1/4-in drive bit adapter 

• Torque driver, 8 in-lbs (0.904 N-m) 

• 1/4-in socket 

Perform only those steps that are needed for the repair. 
I nspect each part for damage before use. 

Clean the assembly as needed throughout the process. 
Power drivers may be used to remove screws. 

Rear panel assembly removal 


Notes 


4-61 


The bottom plate has sharp edges. Handle with care to avoid injury. Wa rni ng 

1. Remove and discard the 2 cable ties that secure the cables routed across the battery bracket. 

2. Disconnect the wires from the battery terminals. 

3. Stand the rear panel and bottom pi ate assemblies on their right sides. 

4. Use a Phil lips screwdriver to removethe4 screwsthat secure the bottom plateassembly to the 
rear panel assembly. 

5. Disconnect the foil owing: 

• 3-socket, 2-wire connector of the DC connector cablefrom the 3-pin connector on the 
power supply. 

• 5-socket, 3-wire AC inlet power connector from the 3-pin (normally 5-pin) connector on 
the power supply. 
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AC cord/AC inlet receptacle removal 

1. Useal/8-in hex driver to remove the 10-32 x 3/8-in (9.525 mm) screw that secures the cable 
clamp to the rear extrusion. 

2. Disconnect the AC power cord from the AC inlet receptacle. 

3. Disconnect the AC power internal cable wires from the AC inlet receptacle terminals. 

4. Disconnect the terminal lug of the hook-up cable from the ground terminal oftheAC inlet 
receptacle. 

5. Useasmall Phillips screwdriver to removethe2 screwsthat securetheAC inlet receptacle to 
the rear extrusion. 

6. Remove the AC inlet receptacle from the rear extrusion. 

Hook-up cable removal 

1. Usean 11/32-in nut driver to remove the keps nut that secures the ring terminal of the hook¬ 
up cable. 

2. Remove the hook-up cable. 

DC power cable removal 

1. Disassemble the connector of theDC power cableassembly by turning thesmall screw on the 
housing counterclockwise with asmall screwdriver until the receptacle body and cable 
assembly slide out of the housing. 

2. Use a 15/16-in deep socket with ratchet or wrench to remove the locking nut and the washer 
from the connector housing. Remove the connector housing from the rear extrusion. 

Removal of the shield grounds 

1. For units with an internal modem, 
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• Use a 1/4-in nut driver to remove the keps nut that secures the ring terminal of the inter¬ 
nal modem cable to the threaded ground stud of the rear extrusion. 

2. U se a 1/4-in nut driver to remove the keps nut that secures the ring termi nals of the shield 
grounds to the threaded ground stud of the rear extrusion. 

3. Remove the foil owing from the threaded ground stud: 

• The ring terminal of the shield ground wire from the nurse cal I cable. 

• An external toothlock washer. 

• The ring terminal of the shield ground wire from the remote alarm cable. 

• A second external toothlock washer. 

• The solder lug from the surge arrestor assembly 

• A third external toothlock washer. 

Nurse call cable removal 

1. Useal/2-in nut driver to remove the locking nut. 

2. R emove the metal washer and the i nsul ati ng washer. 

3. Remove the phone jack from the rear extrusion. 

Remote alarm cable/RS232 connector removal 

1. U se a H ypertronics pin removal tool to remove the pi ns from the remote alarm connector. 

2. Use a pair of pliers to remove the locking nut. Remove the remote alarm connector from the 
rear extrusion. 

3. Use a small Phil lips screwdriver to remove 2 screws that secure the RS232 connector to the 
rear extrusion and remove the cable. 

Power cord wrap feet/HSQ vent/modem port cover or internal modem cable 
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assembly removal 

1. Use a 5/64-in hex driver to remove the 3 screws that secure the H SQ vent to the rear 
extrusion. See Figure 4-32. 

2. Use a 1/8-in hex driver to remove the 4 screws that secure the 4 power cord wrap feet to the 
rear extrusion. See Figure 4-32. 

3. Use a 5/64-in hex driver to remove the 2 screwsthat secure the modem port cover, or internal 
modem cable assembly and cover, to the rear extrusion. Remove the cover and modem cable 
assembly, if present. 



Air vent screen removal 


Perform screen removal only if the screen needs to be replaced and the rear extrusion is to be N ote 
reused. 
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1. Remove the screen from the rear extrusion. 

2, Clean away the adhesive (RTV) from the rear extrusion. 

Air vent screen installation 

1. Applyasmall bead of RTV adhesive(GE translucent, 108; P/N L-004213-000) around the 
edge of the rectangular countersunk area surroundi ng the ai r vent slots in the rear extrusion. 
See Figure 4-33. 

2. Install a mesh screen (P/N L-007649-000) into the rectangular countersunk area. Verify the 
edges of the screen are secured by the RTV adhesive. Remove any excess adhesive. See Figure 
4-33. 


APPLY ADHESIVE AROUND 
EDGE OF COUNTERSUNK AREA 
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FIGURE 4-33. 

Allow the RTV to cure for a minimum of 2 hours before assembling the rear extrusion assembly N ote 
into the vent assembly. 
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Power cord wrap feet/ HSQ vent installation 

1. U se a M akita battery-powered torque driver set at 4 with the speed range set at "L" (or 
equivalent) with an 1/8-in hex bit to secure the 4 power cord wrap feet (P/N L-007029-000). 
Secure the cord wrap feet onto the threaded spacers on the rear extrusion with 4,10-32 x 1-in 
(25.4 mm) screws (P/N L-007263-484). See Figure 4-32. 

2. Remove the backing from the adhesive of a vent gasket (P/N L-006718-000) and adhere the 
gasket to the recessed groove on the back of the vent housi ng. 

3. Align the holes on the vent housing to the holes on the rear extrusion. Position the tabs on the 
vent housing at the top and the bottom. See Figure 4-32. 

4. Use a torque driver set at 5 in-lbs with a 5/64-in hex bit to secure the FI SQ vent to the rear 
extrusion with 3, 6-32 x 1/4-in (6.35 mm) screws (P/N L-004090-202). See Figure 4-32. 

Application of serial number label 

1. Apply the serial number label if the the rear extrusion was replaced. 

Modem port cover/interna I modem cable installation 

For Achieva models without an internal modem, 

1. From inside the rear extrusion, install the modem port cover (P/N L-007641-000) over the 
modem hole. 

2, Secure the cover with 2 screws (P/N L-004090-252). Tighten with a 5 in-lb torque driver and 
a 5/64-in hex bit. 

For Achieva models with an internal modem, 

1. Install the internal modem cable assembly (P/N L-007076-000) into the modem hole inside 
the rear extrusion, as shown in Figure 4-34. 
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(2) SCREWS 



FIGURE 4-34. 

2. PI ace the modem port cover (P/N L-007641-000) onto the modem connector housing, 

3. Secure the cover over the modem connector with 2 screws (P/N L-004090-256). D rive the 
screws into the holes located on the sides of the modem housing and tighten with a5 in-lb 
torque drive and a 5/64 -in hex bit. 

4. Verify that a phone plug can be inserted easily and removed easily from the modem jack. If 
necessary, loosen the screws, readjust the modem jack, and retorque the screws until the plug 
can be inserted and removed easily. 
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Remote alarm cable/RS232 connector installation 

1. Go to step 7 if you are installing anew remote alarm cable. Reinstall the old remote alarm 
cable according to the following instructions. 

2. Remove the locking nut (P/N L-004553-003), if present, from the remote alarm connector. 

I nsert the connector into the remote alarm hole from the outside of the rear extrusion noting 
orientation of the connector key. See Figure 4-35. 
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OUTSIDE VIEW 


LOCKING NUT 

ASSEMBLY 

P/NY-102770-00 

FIGURE 4-35. 
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3. Apply a drop of adhesive (P/N L-002665-000) to the threads of the remote alarm connector 
(P/N L-004553-003) towards the rear extrusion. Use pliers to install thelocking nut. Donot 
overtighten the nut. Verify the connector orientation is still correct. See Figure 4-35. 
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FIGURE 4-36. 

4. Inspect the remote alarm cable (P/N Y-102770-00) and verify the wires are secure in the 
connector pins. 

5. Insert the pi ns into the the remote alarm connector until they lock into place. For proper pin 
location, see Figure 4-36. Thisview isfrom the inside of the unit. 

6. Turn the rear extrusi on over and verify the pi ns are ful ly i nserted by viewi ng the pi ns from the 
outside of the remote alarm connector. Go to step 12. 

7. Remove the locking nut, if present, from the remote alarm connector. 

8. Insert the remote alarm cable into the remote alarm hole from the outside of the rear 
extrusion, noting the orientation of the connector key. See Figure 4-35. 

9. Apply a drop of adhesive, P/N L-002665-000, to the threads of the remote alarm connector 
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towards the rear extrusion. 

10. Slide the locking nut up the remote alarm cableand onto the connector. Torquethe locking 
nut, using a 5.5 in-lb Torque driver with a 3/4 -in crowfoot and 1/4-in hex bit to a 1/4-in 
drive bit adapter. Verify the connetor's orientation is till correct. See Figure 4-35. 
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FIGURE 4-37. 
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Table 1: Connector pin locations 


Pin 

Lead Wire Color 

l 

Brown 

2 

Green 

3 

Red 

4 

White 

5 

Orange 

6 

Blue 

7 

Black 

8 

Left Empty 


11. Insert the pi ns into the remote alarm coneetor, until they lock into place. For proper pin 
location , see Figure 4-37. The arrow on the connector denotes pin 1. 

12. Useasmall Phillips screwdriver to securethe RS232 connector to the rear extrusion by hand¬ 
tightening 2 screws (P/N L-001442-203). 
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Nurse call cable installation 

1. Remove the locking nut and the washer from the nurse call phonejack, if present. Install the 
3/8-in solder lug terminal of the surge arrestor assembly (P/N Y-102249-00A) over the phone 
jack. See Figure 4-38. 
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FIGURE 4-38. 

2. Install a fibre shoulder washer (P/N L-007572-084) on the phonejack stem with the shoulder 
up. Insert the phonejack into the nurse cal I hole from the inside of the rear extrusion. See 
Figure 4-38. 

3. Install an insulating washer (P/N L-006472-000) on the phonejack stem, followed by the 
metal washer removed earlier. 

4. Apply a drop of Loctite 242 adhesive (P/N L-002688-000) to the threads of the connector 
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towards the rear extrusion. Useal/2-in nut driver to install thelocking nut. Donot 
overtighten the nut. 

Installation of the shield grounds 

Ensure the large terminal lug of the surge arrestor assembly (installed under the nurse cal I phone 
jack) does not makecontact with the rear extrusion. If necessary, carefuly bend up theterminal lug 
slightly, away from the rear extrusion. 

Install all ring terminals with the crimp side up. Note 

1. Install the following, in the order listed, over the threaded ground stud located below the 
remote alarm jack. See Figure 4-39. 



FIGURE 4-39. 

• External toothlock washer (P/N L-000900-002). 

• Solder lug from the surge arrestor assembly. 

• Second external toothlock washer. 
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• Ring terminal of the shield ground wire from the remote alarm cable. 

• Third external toothlock washer. 

• Ring terminal of the shield ground wire from the nurse cal I cable. 

• 4-40 kepsnut (P/N L-001448-002). Secure with an 8 in-lb torque driver and a 1/4-in 
socket. 

• Ring terminal of the shield ground wire from the modem cable assembly, if present. 

• 4-40 kepsnut (P/N L-001448-002), if modem cable is present. 

DC power cable installation 

1. Disassemble the connector of the DC power cable assembly (P/N L-007080-000), if necessary, 
by turning the small screw on the housing counterclockwisewith asmall screwdriver until the 
receptacle body and cable assembly slide out of the housing. 

2, Remove the locking nut and the washer from the connector housing, if present. Insert the 
connector housing into the DC power hole from the outside of the rear extrusion, noting the 
connector's orientation. See Figure 4-40. Reinstall the washer. 
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3. Apply a drop of Loctite 425 adhesive (P/N L-004448-000) to the threads of the connector 
towards the rear extrusion. Use a 15/16-in deep socket with ratchet or wrench to secure the 
housing with the locking nut removed earlier. Figure4-40. 



FIGURE 4-40. 

4. Reinstall the receptacle body and cable assembly into the connector housing. Secure them by 
tightening the small screw on the housing clockwise with asmall screwdriver. 
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Hook up cable installation 



FIGURE 4-41. 

1. Install the ring terminal (crimp side up) of the hookup cable (P/N L-007149-000) over the 
threaded ground stud located next to the AC inlet receptacle hole in the rear extrusion. Use an 
8 in-lb torque driver with a 11/32-in socket to secure the ring terminal with akep nut (P/N L- 
001448-005). See Figure 4-41. 

2. Apply ground decal (P/N S-430499-01A) to the rear extrusion, noting its location and 
orientation. Figure4-41. 
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AC cord/ AC inlet receptacle installation 

1. Insert the AC inlet receptacle (P/N Y-100054-000) into the designated hole from the outside 
of the rear extrusion, noting the receptacle's orientation. Figure 4-42. 



2. Apply a drop of Loctite 425 adhesive (P/N L-004448-000) to 2, 4-40 x 3/8-in (9.525 mm) 
screws (P/N L-007358-205). Use a Phil lips screwdriver to secure the AC inlet receptacle to 
the rear extrusion with 2 screws. Tighten until snug. 

3. Remove the fuse cap from the receptacle, if necessary, and insert 2 fuses (P/N L-003693-109) 
into the cap. Reinstall the fuse cap. 

4. Install the terminal lug of the hook-up cable onto the ground terminal of the AC inlet 
receptacle, noting its orientation. 
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5. Install the AC power i nternal cable (P/N L-007075-000) onto the AC inlet receptable 
terminals. For the wire color orientation, see Figure 4-43. 



FIGURE 4-43. 

6. Connect theAC power cord to the AC inlet receptable. Install the cable cl amp over the AC 
power cord. 

7. UseaM i I waukee screwdriver set at 1 (or equivalent) with an 1/8-in hex bit to secure the cable 
clamp (P/N L-004396-011) to the rear extrusion with a 10-32 x 1/8-in (3.175 mm) screw [PI 
N L-004090-429), so that theAC power cord is below the screw. 

Rear panel assembly installation 

1. Install an EMI gasket (P/N L-007033-000) into the bottom groove of the rear extrusion. 
Verify the gasket is flush with both ends of the extrusion. See Figure 4-44. 
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FIGURE 4-44. 

2. Stand the rear panel and bottom plate assemblies on their right sides and connect the 
following: 

• T he 3-socket, 2-wi re connector of the D C connector cable to the 3-pin connector on the 
power supply. 

• The5-socket, 3-wireAC inlet power connector to the 3-pin (normally 5-pin) connector on 
the power supply. Route the cable into the large bottom groove of the rear extrusion. Ver¬ 
ify the connectors are properly seated. 

3. U se a M ilwaukee screwdriver set at 6 (or equivalent) with a Phillips bit to secure the bottom 
plate assembly to the rear panel assembly with 4, 6/32 by 3/8-in screws (P/N L-005982-102). 

4. Stand the assembly on its bottom feet. 

5. Thread each of 2 cable ties (P/N L-001708-001) through each of the 2 cable tie mounts 
located on the top of the battery bracket. 
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6. RoutetheRS232 cable down the rear panel and across the top of the battery bracket and cable 
ties. 

7. Route the nurse cal I cable and the remote alarm cable down the rear panel and across the top of 
the battery bracket and cable ties. 

8. Route the DC power cables across the top of the battery bracket and cable ties. Connect the 
wires to the battery terminals, the red wire to the positive terminal (terminal marked "+" or 
red). 

9. Bundleand secure the cables that are routed across the battery bracket. Cinch cabletie around 
all cables. Do not overstress the cables. Cut off excess cable ties. 
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Bottom plate repairs 


All repair, calibration, and testing must be done in a static Warning 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• Side cutters 

• 3/32-in hex driver 

• 3/32-in hex bit 

• Phi I lips screwdriver 

• Phillipsbit 

• 5/64-in hex driver 

• M akita battery-powered torque driver (or equivalent) 

• Torque driver, 22 in-lbs (2.49 N-m) 

Perform only those steps needed for repair. Notes 

I nspect each part for damage before use. 

Clean assembly as needed throughout process. 

Power drivers may be used to remove screws. 

Bottom plate removal 
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The bottom plate has sharp edges. Handle with care to avoid Warning 
injury. 
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1. Remove and discard the 2 cable ties that secure the cables routed across battery bracket. 

2. D isconnect wi res and the j umper wi re from the battery termi nals. 

3. Stand the rear panel and bottom plate assemblies on their right sides. 

4. Use a Phil lips screwdriver to remove the 4 screws that secure the bottom plateassembly to the 
rear panel assembly. 

5. Disconnect the foil owing: 

• 3-socket, 2-wire connector of the DC connector cablefrom the 3-pin connector on the 
power supply. 

• 5-socket, 3-wire AC inlet power connector from the 3-pin (normally 5-pin) connector on 
the power supply. 

Battery removal 

1. U se a 3/32-in hex driver to remove the 4 screws that secure the battery bracket to the bottom 
plate. Remove the battery support bracket from the battery pack. 

2. Remove battery pack from battery pad, 

3. Remove battery pad from bottom plate. 

Power supply removal 

1. Use 3/32-in hex driver to remove 4 screws securing power supply to bottom plate. 

2, Remove power supply from bottom plate. 

Power supply disassembly 

1. U se a 3/32-in hex driver to remove the 4 screws that secure the power supply cover to the 
power supply base. Remove the power supply cover. 

2. U se a 5/64-in hex driver to remove the 5 screws that secure the power supply to the power 
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supply base. Remove the power supply. 

3. Remove the insulator from the power supply base. 


Bottom plate disassembly 

1. U se a P hi 11 i ps screwdriver to remove 4 screws securi ng bottom plate to front extrusi on. 
Remove the front extrusion. 

2. Use a Phillips screwdriver to remove 2 screws securing 2 bottom feet to front extrusion. 
Remove the 2 bottom feet. 


3. Use a Phi I lips screwdriver to remove 2 screws securing 2 bottom feet to bottom cover. Remove 
the 2 bottom feet. 
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FIGURE 4-45. 


October 2003 



Repairs 


Achieva Ventilator Service Manual 


4-84 


Power supply assembly 

1. Fold the insulator (P/N L-006851-000) upward 90° along the bead line. See Figure 4-45. 

2. Align the holes in insulator over the 5 pem nuts in the power supply base, P/N L-006777- 
000 . 

3. Install the power supply (P/N L-006037-000) over the insulator into the base, keeping the 
transformers towards the side of the base with 4 pem nuts. 

4. Use a 5/64-in hex driver to secure the power supply with 5, 6-32 x 1/4-in (6.35 mm) screws 
(P/N L-004090-202) from the inside of the base. 

5. Install the power supply cover (P/N L-006778-000) onto the base with the open end towards 
the power suppl y connectors. AI i gn the screw tabs of the cover to the i nsi de of the screw hoi es 
in the base. Use a Milwaukee screwdriver set at 4 (or equivalent) with a 3/32-in hex bit to 
secure the cover to the base with 4, 4-40 x 1/4-in (6.35 mm) screws (P/N L-003765-102). 



FIGURE 4-46. 
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Bottom plate assembly 

1. Use a M akita torque driver set at 1 with the speed range set at "L" (or equivalent) with a 
Phillips bit to install the 2 bottom feet (P/N L-002616-000). Use 2, 6-32 x 3/8-in (9.525 
mm) screws (P/N L-005982-102) to secure the feet to the underside (painted side) of the 
bottom cover. 

2. Use a M akita torque driver set at 1 with the speed range set at "L" (or equivalent) with a 
Phillips bit to install the 2 bottom feet (P/N 002616-000). Use 2, 6-32 x 3/8-in (9.525 mm) 
screws (P/N L-005982-102) to secure feet to the underside (painted side) of the front 
extrusion. 

3. Install the EM I gasket (P/N L-007033-000) into thegroovein thefront extrusion. See Figure 
4-46. Verify the gasket is flush with both ends of extrusion. 

4. Use a M akita torque driver set at 2 with the speed range set at "L" (or equivalent) with a 
Phillips bit to secure bottom pi ate to thefront extrusion with 4, 6-32 x 3/8-in (9.525 mm) 
screws (P/N L-005982-102). Verify that the EM I gasket has been set in place properly. 
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FIGURE 4-47. 
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Power supply installation 

1. Position the power supply on top of the bottom plate with the open end of the power supply 
"cage" facing away from the front extrusion. See Figure 4-47. U sea M ilwaukee screwdriver set 
at 4 (or equivalent) with a 3/32-in hex bit to secure the power supply to the bottom plate with 
4, 8-32 x 1/4-in (6.35 mm) screws (P/N L-004090-302). 

Battery installation 

1. Position the battery pad (P/N L-007763-000) on top of the bottom plate. See Figure 4-47. 

2. Position the battery pack (P/N L-007762-000) on top of the battery pad (with the connector 
tabs facing up). Remove the jumper between the terminals, if it is present. 

3. Position the battery support bracket (P/N L-007741-000) over the battery pack (with 2 cable 
tie mounts towards the power supply). Align the mounting holes in the bracket with 
mounting holes in the bottom plate. Verify that the bracket does not rest on the battery pad. 

4. Use a M ilwaukee screwdriver set at 4 (or equivalent) with a 3/32-in hex bit to secure the 
battery bracket. Use 4, 8-32 x 3/8-in (9.525 mm) screws (P/N L-004090-304) to secure the 
battery bracket to the bottom plate. 

5. Verify the battery pack label (P/N L-008056-000) is located on top of the battery bracket. 

6. Reconnect thejumper to the battery terminals, making sure the fast-on connectors are fully 
seated. 
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FIGURE 4-48. 

Bottom plate installation 

1. Install the EM I gasket (P/N L-007033-000) into the bottom groove of the rear extrusion. See 
Figure 4-48, Verify that the gasket is flush with both ends of the extrusion. 

2. Placethe rear panel and bottom plate assemblies on their right sides and connect the 
following: 

• A 3-socket, 2-wi re connector of DC connector cable to the 3-pin connector on power sup¬ 
ply. 

• A 5-socket, 3-wire AC inlet power connector to the 3-pin (normally 5-pin) connector on 
the power supply. Route the cable into the large bottom groove of the rear extrusion. Ver¬ 
ify the connectors are properly seated. 
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3. Use a torque driver set at 22 in-lbs with a Phillips bit to securethe bottom plate assembly. 
Use4, 6-32 x 3/8-in (9.525 mm) screws (P/N L-005982-102) to securethe bottom plate 
assembly to the rear panel assembly. 

4. Stand the assembly on its bottom feet. 

5. Thread each of 2 cable ties (P/N L-001708-001) through each of the 2 cabletie mounts 
located on top of the battery bracket. 

6. RoutetheRS232 cable down the rear panel and across the top of the battery bracket and cable 
ties. 

7. Route the nurse cal I cable and the remote alarm cable down the rear panel and across the top of 
the battery bracket and cable ties. 

8. Route the DC power cables across the top of the battery bracket and cableties. Connect the 
wires to the battery terminals, attaching the red wire to the positive"+" terminal. 

9. Bundleand secure the cables routed across the battery bracket. Cinch cabletie around all 
cables. D o not overstress the cables. Cut off excess cable ties. 
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Chapter 5: Pre-calibration assembly 


All repair, calibration, and testing must be done in a static 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• 5/64-in hex bit 

• 1/8-in hex bit 

• 1/8-in hex driver 

• Small, nonconductive, flat-blade screwdriver 

• M ilwaukee battery-powered screwdriver (or equivalent) 

• M akita torque driver (or equivalent) 

• Sealant 


Anti-static gloves or finger cots must be worn when handling the EM I 
coating on the front panel and top cover. Finger prints will damage the 
coating. 

Perform only the steps needed for the repai r. 

I nspect each part for damage before use. 

Clean the assembly as needed throughout the process. 


Warning 


Caution 


Notes 
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Attach right end assembly 

Do not set the right end assembly on the primary pressure transducer 
or damage to the wires may occur. 

1. Verify the EM I gasket, P/N L-007033-000, is instal led in the groove around the outer edge of 
the right end plate. See Figure 5-1. 


5-2 



FIGURE 5-1. 

2. Verify the silicone gasket, P/N L-006727-002, is installed over the patient air port, patient 
pressure tube and exhalation tube. SeeFigure5-l. 


Caution 
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3. Install thesquareESD gasket, P/N L-007497-000, overthe02 inlet port and onto the square 
seat of the0 2 blender; or, onto the square seat of the blender filler block. See Figure 5-2. 



FIGURE 5-2. 

4. Being careful not to pinch any wires, set the right end assembly into position. Verify the 
squareESD gasket installed in step 3 is still in place. See Figure 5-2. 

5. Use an 1/8-in hex driver to attach the right end assembly by starting 3 screws, 10-32 x 1/2-in 
(P/N L-002598-420), in the order shown in Figure 5-2. 
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6, Use an 1/8-in hex bit and a Makita torque driver set at "5" with the speed range set at "L" (or 
equivalent) to secure the right end assembly by tightening the 3 screws in the same order. See 
Figure 5-2. 



FIGURE 5-3. 

7. Use a torque driver set at 5 in-lbs with a 5/64-in hex bit to secure the manifold to the rear 
panel assembly with 3 screws, 6-32 x 1/2-in (P/N L-004090-205). See Figure 5-3. 

The 0 2 inlet grounding spring has tension when installed. Be Warning 
careful when removing and installing the 0 2 inlet grounding 
spring. Safety glasses are recommended. 

1. Bring the spring legs together to enlarge the opening and pi ace the spring on the 0 2 inlet 
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port, beyond the threaded area. 

2. Rotateoneleg of the spring below the foot adjacent tothe02 inlet port. Orient the spring so 
that the end loops are pointing upward. 

3. Insert the02 inlet cap chain retaining screw (P/N L-003765-104), 4-40 x 3/8-in (9.525 mm), 
through the chain eyelet. 

4. Bring both spring legs together to tighten the spring around the02 inlet port and align the 
spring leg end loops with one another. 

5. Insert the0 2 inlet cap chain retaining screw with the chain eyelet through both leg end loops 
of the spring. 

6. Use a 10 in-lb torque driver and a 3/32-in hex bit to secure the screw to the rear extrusion. 
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Adjustment of LCD flutter rate 


The flutter rate adjustment of the LCD is only needed to be performed if a new LCD ora 
new logic circuit assembly was installed. 

1. Useasmall Phillips screwdriver to remove4 screws securing the modem circuit assembly to 
the logic board, if applied. 

2. Remove the modem circuit assembly from the hex spacers, making sure not to damage any 
connector pins, if applied. 

3. Connect the internal battery connector toj 9 on the power circuit assembly. 


Note 
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4. Press ENTER to display the ventilator's parameters. 

5. PressMENU/ESC and verify the LCD displays "Press ENTER to begin User Self Test." 

6. Adjust R220 on thelogic circuit assembly with a small, non-conductive screwdriver until the 
display is at its brightest and the "flutter" is at a minimum. See Figure 5-4. 

7. Disconnect the internal battery connector from J 9 on the power circuit assembly. 

8. Apply a small drop of varnish or nail polish to the top of the R 220 to prevent movement. 

9. Install a modem circuit assembly (P/N L-006120-000) onto the hex spacers, if it was removed, 
making surethat all connector pins properly insert into the connectors. 

10. Useasmall Phil lips screwdriver to secure the modem circuit assembly, if applicable, by 
starting 4, 4-40 x 3/16-in screws (P/N L-001442-203). H and-tighten until snug. 

Front panel connection 

1. Verify the EM I gasket, P/N L-007033-000, is i nstal led in the groove of the front extrusion on 
the bottom plate assembly. 

2. Lay the front panel assembly down next to the front extrusion as shown in Figure 5-5. 
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RS232 CABLE ASSEMBLY (PLUGGED INTO 
FRONT PANEL ASSEMBLY FRONT PANEL ASSEMBLY) 



FIGURE 5-5. 

3. Connect the remote alarm cable to J10, located towards the middle of the bottom edge of the 
logic board. See Figure 5-5. 

4. Connect the RS232 ribbon cable to J 31, located on the right side of the bottom edge of the 
logic board. See Figure 5-5. 

5. Stand the front panel in an upright position with the bottom of the panel in the groove of the 
front extrusion on the bottom plate assembly. 


Make sure the cables are routed away from the cylinder opening and Ca Ution 
the full movement of the crank arm. 
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6, In the order listed, connect the following cablesto their connectors on the circuit boards. 

• Connect the motor power cable (red, green and black wires) toj 1 on the power circuit 
assembly. 

• Connect the H all sensor cable (yellow, brown, blue, orange, and gray wires) to J 3 on the 
power circuit assembly. 

• Connect the EOT (end of travel) sensor cable to J 4 on the logic circuit assembly. 

• Connect the PEEP valve/0 2 blender cable (8-pin connector with 2 or 6 black wires, 
depending on the model) to J14 on the logic circuit assembly. 

• Connect the nurse cal I cable to J 7 on the power circuit assembly. 

• Connect the external power cable (square 4-pin with 2 red and 2 black wires) to J 2 on the 
power circuit assembly. 

• Connect the flow and pressuresensor cable (16-pin connector with 10 or 13 wires, depend¬ 
ing on the model) toj 30 on the logic circuit assembly. 

• For modelswith an internal modem, connect the modem cableto J 2 on the modem circuit 
assembly. 
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The ventilator may cycle when connecting the internal battery cable Warning 
to the power board. Keep fingers and objects clear of the crank 
arm's path. 

• Carefully connect the internal battery toj 9 on the power circuit assembly. 

Ventilators that have passed pre-calibration are now ready for calibration. 
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Chapter 6: Calibration 

Base Achieva, Achieva PS calibration 


All repair, calibration, and testing must be done in a static-control led Wa r n i ng 

area. Repair personnel should follow Electro-Static Discharge (ESD) 

precautions. 

Equipment required 

• M aSSI I software, Version 2.0a (or greater) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cable with gen¬ 
der changer 

• High pressure relief adjustment tool, P/N L-003071-000 

• Voltage cal i bration cabletest fixture, P/N L-007887-000 

• 18-in Flex hose, P/N L-002777-000 (or equivalent 18-24-in) 

• 5-ft patient circuit, Model Y-6263 w/exhaiation manifold, Model Y-6353 

• Calibration analyzer, Mallinckrodt PTS2000 

• Rp20 Resistor 

• IBM compatible computer with Windows Operating System (95, 98 or NT) 

• H igh pressure ow source air or 0 2 [up to 80 psi (5.52 bar) and 180 I pm] 

• Power supply, capable of 3.5A / 35V 

• Small flat blade screwdriver 

• M iscellaneous patient circuit adapters 

Keep hands and clothing clear of the ventilator. The unit cycles Warning 

when powered and could cause injury when not completely 

encased. 
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Anti-static gloves or finger cots must be worn when handling the EM I 
coating on the front panel and the top cover. Finger prints will damage 
the coating. 
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A Calibration Data Sheet must be completed. 

Mechanical or electrical rework requires that the entire calibration process be performed again. 

If the ventilator fails a calibration step, record the failure in the comment section of the Calibra¬ 
tion Datasheet. Do not sign and date Calibration Datasheet. 

The AI arm Silence/Reset button may be used to reset alarms as needed. 

The si pm mode on thePTS2000 should only be used fortheFlow Calibration. Usethelpm mode 
for verifying the flow calibration. 

Documentation 

1. Record the following information on the Calibration Datasheet: 

• Operator's name 

• Date 

• Power supply serial number 

• PTS2000 serial number 

• Ventilator serial number 


Initialize date/time 

1. Connect the ventilator to AC power and allow it to complete its Homing sequence. 


If there is a Setting Error when the unit is first connected to AC power, or if the unit does not per¬ 
form a homing sequence, the ventilator Self-Test has determined that there are calibration param¬ 
eters out of specification. If this happens, aMaSSII session should be initiated and the Error Log 


Caution 
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Note 
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should be checked. The Error Codes should be used to determine the problem. Once identified, 
the problem parameter may be calibrated first per this process. Completely powerdown the venti¬ 
lator. W hen the ventilator isreconnected to AC power it should "home" correctly and the Setting 
Error Alarm should not be activated. 

2. On the ventilator, press ENTER on the front panel display so that the Settings Entry Screen is 
active. Press the MEN U/ESC button. 

3. Press the UP or DOW N arrow key until the "Press ENTER to modify Date and Time" 
prompt is displayed. Press ENTER, 

For ventilators that display readings in English, the order will be the current Month, Day, Year, 
Hours, and Minutes. For ventilators that display a language other than English, the order will be 
the current Day, M onth, Y ear, H ours, and M inutes. 

4. For ventilators that display English, 

• Verify or set the current Month, using the Up/D own arrows. 

• PressENTER. 

• Repeat to verify, or set the current Day, Year, H ours, and M inutes. 

For ventilators that display languages other than English, 

• Verify or set the current Day, using the Up/D own arrows. 

• PressENTER. 

• Repeat to verify, or set the current Month, Year, Hours, and Minutes. 

5. P ress E N T E R to ski p the Seconds entry. 

6. Press MEN U/ESC to go to the Settings Entry screen. 

Unit ID 

1. Connect the computer to the ventilator using the communications cable. 

2. Initiate a MaSSI I session. 

3. Enter your User ID and Password and select "OK." 


Note 
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Using the MaSSII "Setup...Initialize NVRAM..." command will reset all 
calibration parameters and unit information to defaults. This will also 
reset the Operating Hours to zero. A complete re-calibration will be 
required and the operating hours will have to be re-entered. 

4. On the MaSSII screen, select "Parameters... Miscellaneous...." 

5. Identify the model and serial number of the ventilator and verify they are all displayed 
correctly in theVentilator Information section on the screen. (If the serial number isnot 
displayed correctly, enter it in the space provided. Select "Download Serial N umber.") 

6. Record the software version on the Calibration Datasheet. 

7. Select "Done" to clear the screen. 

8. I f the serial number was changed, select "Parameters... Miscellaneous.... "on the MaSSII 
screen. 

9. Verify the serial number is correct and select "Done." 


Homing calibration 


1. Verify or set the following parameters: 


• Mode 

• Volume 

• Inspiratory time 

• Sensitivity 

• Breath rate 

• Pressure setting 

• Peep 

• Low PRESSURE 

• High pressure 

• Operating altitude 


A/C 
200 ml 
0.7 second 
5 Ipm 
16 bpm 
0 cmH 2 0 
0 cmH 2 0 
1 cmH 2 0 
80 cmH 2 0 

set for the local elevation. 


2. Connect the PTS2000 high flow inlet to the ventilator using an Rp20 resistor and a 5-ft 
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patient circuit with exhalation manifold, 

ThePTS2000 must be on at least 15 minutes prior to use. 

3. Select and zero screen 2 on the PTS2000. 

See Appendix A, "PTS2000 Menu Structure," for PTS2000 screen setup. 

4. 0n the M aSSII screen select "Parameters...Calibration... 

5. Record theH oming Position reading on the first "Cal. Point" line on the Calibration Data 
Sheet. 

6. Start ventilation by pressing ENTER, and then VENTILATE. 

Left/Right side isdefined by looking down the cylinder from the motor/gearbox end of the unit. 

The ventilator's crankarm continues to operate on the side of the cylinder it started on, until it has 

been placed into Standby mode. Once it re-enters Ventilate mode, it will operate from the oppo¬ 
site side of the cylinder. 

7. Allow 3-5 breaths for the PTS2000 reading to stabilize. Record the average volume on the 
Calibration Data Sheet on the first line under the heading of "L. Side" or "R. Side,” whichever 
is correct. 

8. Set the ventilator to Standby. 

9. Press ENTER and then VENTILATE. The Ventilator will be operating from the opposite side 
of the cylinder. 

10. Allow 3-5 breaths for the PTS2000 reading to stabilize. Record the average volume on the 
Calibration Data Sheet on the first line under the heading of "L. Side” or "R, Side,” whichever 
is correct. 

11. If the Volume readings are within .010 of each other and within .010 of .200 L, additional 
Homing Calibration is not required. Select "Done" to clear the screen. Set the ventilator to 


Note 
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STAN DBY and proceed to Internal volts calibration. If adjustment is needed, set the calibration 
parameter using the M aSSI I software as outlined in the foil owing steps. 
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D ecrease the H omi ng Position setting to decrease the vol ume on the Left side of the cyl i nder and/ 
or increase the vol ume on the Right side of the cylinder. 

IncreasetheH oming Position setting to increase the vol ume on the Left side of the cylinder and/or 
decrease the vol ume on the Right side of the cylinder. 

An increase or decrease of approximately 4 counts usually is sufficient. 

a. Enter the new H oming Position setting and select "U pdate” to transfer the new data 
to the ventilator. 

b. Record the new H oming Position on the first available "Cal. Point" line on the Cali¬ 
bration Datasheet. 

c. Set the ventilator to Standby. 

d. Start venti I ati on by pressi ng E N T E R and then V E N TILAT E. 

e. Allow 3-5 breathsfor the PTS2000 reading to stabilize. Record the average vol ume 
on the Calibration Datasheet on the first available line under the heading of "L. 
Side” or "R. Side,” whichever is correct. 

f. Set the ventilator to Standby. 

g. Press ENTER and then VENTILATE. The ventilator will be operati ng from the 
opposite side of the cyl i nder. 

h. Allow 3-5 breaths for the PTS2000 reading to stabilize. Record the average vol ume 
on the Calibration Datasheet on the first available line under the heading of "L. 
Side" or "R. Side,” whichever is correct. 

i. Verify volume accuracy. If the vol ume accuracy on each side of the stroke is not 
within specification, repeat the"H oming Calibration Adjustment" section until it is. 

j. If no further adjustments are required, select "Done" to clear the screen. Set the ven¬ 
tilator to STAN DBY. 


Notes 
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Internal volts calibration 

1. Remove AC power from the ventilator and allow the ventilator to shut down. Disconnect all 
tubing from the ventilator. 

2. Set the power supply voltage to 24.00 volts and the current limit to 3.5 Amps. Verify that the 
power supply output is OFF. 

3. Disconnect the internal battery from the ventilator's power circuit assembly, J 9. 

4. Connect the power supply to the ventilator's power circuit assembly, J 9, using the voltage 
calibration cable. 

The ventilator may cycle when turning on the power supply output. Wa rn i ng 

5. Turn ON the power supply output. 

6. Connect the ventilator to AC power. 

7. The voltage reading on the power supply may read up to 30 volts. (The power supply may be 
displaying the battery charger voltage.) 

8. 0n the M aSSII screen, select "Parameters...Calibration...." 

9. I n the I nternal Battery Voltage section, select "Prepare for Cal." The power supply output will 
read approximately 24.00 volts. (The ventilator's battery charger has been disabled.) 

10. Set the power supply to 30.00 volts. 

11. On the M aSSI I screen in thelntemal Battery Voltage section, select "Point 1." 

12. Set the power supply to 20.00 volts. 

13. Select "Point 2 " in thelntemal Battery Voltage section. 

14. Set the power supply to 27.00 volts. 

15. In thelntemal Battery Voltage section, select "Read Voltage.” The acceptable range is 27.00 


October 2003 



Calibration 


Achieva Ventilator Service Manual 


+/- 0.2 volts. Select "OK" to clear the DB (Dialog Box). 
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W hen selecting the "Read Voltage" button, theDB displayed will say "Battery voltage =". W hen 
the charger is disabled, the battery voltage will be displayed. W hen the charger is not disabled, 
the charger voltage will bedisplayed, even though theDB display says "Battery voltage = 

16.1 n the I nternal Battery Voltage section, select "Cal Complete." The power supply may read up 
to 30 volts. 

17. Turn off the power supply output. 

18. Remove AC power from the ventilator and allow the ventilator to shut down. 

19. D isconnect the power supply from the ventilator's power circuit assembly, J 9. 

The ventilator may cycle when connecting the internal battery. 


20. Reconnect the internal battery to J 9. 

21. Reconnect AC power to the ventilator. 

22. In the I nternal Battery Voltage section, select "Read Voltage" whilethe Battery Charging 
LED is lit. Record the battery charger voltage on the Calibration Datasheet. If the charger 
voltage is not above 28 volts, the battery will need to be charged before the ventilator goes 
into Run-in. 

23. Record on the Calibration Datasheet whether the internal battery needs additional charging 
prior to Run-in. Circle Y if less than 28 volts or N if greater than 28 volts. Select "OK" to 
clear theDB. 


Note 
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Pressure sensors and front panel meter calibration 

High pressure compressed gas is used during calibration. 
Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. 

The pressure/flow source is required to maintain a constant pressure in the circuits. A circuit with 
a small leak is used to allow the flow rate/pressure to be adjusted manually without damaging the 
pressure sensors. See Figure 6-1. 

DO N OT apply more than 150 cmH 2 0 to the ventilator's patient ports 
or the PTS2000 low pressure ports. 

1. Use the high pressure relief adjustment tool to tighten the high pressure rel ief 1 complete 
revolution clockwise. 

DO NOT tighten the high pressure relief all the way or damage to the 
high pressure relief valve may occur. 

2. Select and zero screen 1 on the PTS2000. 

3. With no tubing connected to the ventilator, select "Zero" in the Pressure Calibration section 
on the M aSSI I screen. 

4. With no tubing connected to the ventilator, verify that the patient pressure meter reads "0". If 
not, remove the overlay covering the meter adjustment hole, located below the meter, and use 
a small flat blade screwdriver to center the needle on the "0" mark of the meter. 

5. Connect the "Leaky" circuit to the pressure source, the PTS2000 low pressure"+" port, the 
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ventilator's patient air port, and the ventilator's patient pressure port, per Figure 6-1. M ake 
sure that the connections are secure. Ensure that the "leak" islocated inthe section of the 
circuit prior to any in-lineT, and the "leak" is not blocked. 


HIGH PRESSURE SOURCE — 
TANK Hz' REGULATOR OR 
IN-LINE REGULATOR 
(UP TO 80 PSI & 180 IPM) 


6-10 



PTS 2000 



m. 

FT SiCi mi 

CD I±±J 

© c 

© @ o 

U 

u 


CONTHOLED 

LEAK 




VENTILATOR 
UNDER TEST 




c 

a 

0~~ 

]=j- 



— 





FIGURE 6-1. 

6. Slowly adjust the flow so that the pressure on the PT S2000 display is 50.00 +/- 0.10 cmH 2 0. 

7. Ensurethat the pressure stabilizes and does not vary by more than 0.10 cmH 2 0 over several 
seconds. 

8. In thePressureCalibration section, select "Scale." 
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9. Meter Calibration. 

• Verify that the pressure on the PT S2000 display is 50.00 +/- 0.10 cmH 2 0 (adjust if neces¬ 
sary). 

• Check the pressure indicated on the front panel meter (FPM). Verify that the meter indi¬ 
cates within 1/2 needle's width of 50. If correct, select "Done" to clear the screen and pro¬ 
ceed to "Pressure Accuracy Verification." If not, continue. 

• In the Meter section, type the FPM value displayed into the field labeled Reading. Select 
"Calibrate." 

T he val ue entered must be a whole number. For example, if the PT S2000 display is 50.00 cmH 2 0 Note 
and the FPM is reading 53.5, enter 53 or 54. 

• Verify that the FPM adjusts to within 1/2 needle'swidth of the pressure reading on the 
PTS2000. If necessary, repeat until the FPM matches the PTS2000 reading. Select "Done" 
to clear the screen. 

10. Pressure Accuracy Verification - at calibrated pressure 

The flow source can be turned off to conserve compressed air or 0 2 when doing the comparisons N ote 
called out in the foil owing steps. 

• Verify the PTS2 000 reading is 50.00 +/- 0.10 cmH 2 0, and select "Parameters... Measure¬ 
ments... " on the M aSSII screen. 

Select "Refresh" to update the readings of the M aSSI I measurements as needed. N ote 

• Record the PT S2000 value displayed on the Calibration Datasheet, Pressure Verification 
- LineA. 

• Record the FPM val ue displayed to the nearest 1 cmH 2 0 on the Calibration Datasheet, 

Pressure Verification - LineB. 
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• Record the Calculated Pressure Reading (Primary) on the Calibration Datasheet, Pressure 
Verification - LineC. 

• Record the Calculated Secondary Pressure Reading (Secondary) on the Calibration Data 
Sheet, Pressure Verification - LineD. 

• Compare the4 pressure readings on the Calibration Datasheet. The pressure transducers 
must be within 0.50 cmH 2 0 and FPM must bewithin 1 cmH 2 0 ofthePTS2000 reading. 
If not within range, repeat the pressure calibration portion of this process. Ifwithin range, 
proceed to the next step. 

11. Pressure A ecu racy Verification - at noncalibrated pressures 

• Increase the flow rateuntil the PT S2000 reads 90.00 +/- 0.10 cmH 2 0. Select "Refresh" to 
update readings. Record the PTS2000, FPM, Primary, and Secondary pressure readings on 
Lines E-H on the Calibration Datasheet. 

• Compare the4 pressure readings. The pressure transducers must bewithin 1.00 cmH 2 0 
and the FPM must bewithin 2 cmH 2 0 ofthePTS2000 reading. If not within range, 
repeat the pressure calibration portion of the process. Ifwithin range, proceed to the next 
step. 

• Decrease the flow rateuntil the PT S2000 reads 10.00 +/- 0.10 cmH 2 0. Select "Refresh" 
to update readings. Record the PTS2000, FPM, Primary, and Secondary pressure readings 
on Lines l-L on the Calibration Data Sheet. 

• Compare the4 pressure readings. The pressure transducers and theFPM must bewithin 
1.00 cmH 2 0 ofthePTS2000 reading. If not within range, repeat the pressure calibration 
portion of this process. Ifwithin range, proceed to the next step. 

12. Turn off the flow source and disconnect the "leaky" circuit from the ventilator, flow source, 

and PTS2000. 

13. Verify the ventilator's FPM again reads"0", within 1/2 needle's width. If necessary, install a 

new label over the meter adjustment hole. 
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High pressure relief valve calibration 

1. Using the high pressure relief adjustment tool, loosen the high pressure relief by turning it 
counter-clockwise until the high pressure relief screw iseven with the outer edge of the 
housing. Set the initial high pressure relief setting by turning it clockwise 1 revolution. 

2. Zero the PTS2000. 

3. Connect the 5-ft patient circuit with exhalation manifold to the ventilator, with the small 
striped/colored tubing going to both the ventilator and PTS2000 low pressure"-!-" port. 

4. Initiate a Self-Test as follows: 

• Set the right side panel in pi ace on the ventilator. Seal the mounting holes with tape or use 
your fingers to seal the holes. 

• WiththeLCD display activated (press ENTER if necessary), press MEN U/ESC. The dis¬ 
play will read "PressENTER to begin User Self-Test." 

• On the ventilator, press ENTER. The display will momentarily read "Occlude the 
patient's end of breathing circuit" and "PressENTER when ready to begin Test." 

• Block the open end of the exhalation manifold, hold the right side panel firmly against the 
ventilator, and pressENTER. The ventilator will begin a Self-Test. 

The first part of the Self-Test isahigh pressure relief valve test. If the unit fails this test, the "high Notes 
pressure alarm" will activate. 

During the second part of the Self-Test, the unit checks for leaks by pressurizing the cylinder and 
reading the pressure transducers over time. If the unit fails the test, the "Low Pressur^Apnea 
Alarm" will activate. Correct any leaks and restart the Self-Test. 

5. During the high pressure portion of the Self-Test, watch the display on thePTS2000. Verify 
the highest reading displayed is 88.00 +/- 3.00 cmH 2 0. If not in the correct range, reset any 
alarms and makeslight adjustments to the H PR setting (clockwise to increase and counter¬ 
clockwise to decrease the peak pressure). Repeat the Self-Test. 
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6. W hen adjustments are finalized and there are no alarms, the PT S2000 displays 88.00 +/- 3.00 
cmH 2 0, and the Self-Test passes, record the H PR peak pressure from the PTS2000 on the 
Calibration Datasheet - PTS2000 Setting. 

7. Repeat the Self-Test while watching theFPM. Verify that theFPM on the ventilator peaks in 
the 90 +/- 10cmH 2 O range. Record theFPM displayed peak pressure on the Calibration Data 
Sheet - FPM Verification. 

8. Verify that the ventilator passed both the Leak and H PR tests and no alarms occurred. 

9. Removethe right side panel from the ventilator. 

10. Disconnect all tubing from the ventilator and thePTS2000. 

Flow sensor calibration 

High pressure compressed gas is used during calibration. 
Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. 

Disregard any Setting Error AI arms that occur during the flow rate calibration. 

For pneumatic configurations, see Figure 6-2. 

1. Select and zero the PTS2000 screen: 

• Screen 4 if using Air source. 

• Screen 6 if using Oxygen source. 

2. Record whether you are using Air or 0 2 on the Calibration Datasheet. 


Warning 
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HIGH PRESSURE SOURCE — 
TANK TS/ REGULATOE OR 
IN-LINE REGULATOE 
(UP TO 30 PSI & 180 IFM) 



FROM 


RTS 2000 


m. 

FTS2000 



C±_lC=3 
(ZD O 

© < 
h=i- 

d © d 

- nr 


PATIENT 
AIR TUBE 

Y> 


6-15 


FIGURE 6-2. 

3. Connect the ventilator's patient ai r port to the PT S2000 high flow inlet with an 18-24-in flex 
hose. 

4. PI ug the venti I ator's exhal ati on val ve port. 

5. Connect the high pressure/flow source to the air intake on the back of the ventilator. Set the 
high pressureflow source regulator to approximately 80 psi (5.52 bar) when the output is 
turned off. 
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T he high pressure source valves may be closed between readingsto conserve compressed air or 0 2 - 
If unableto get stable readings, +/- 0.1 Ipm, usethePTS2000H F averaging software as follows: 

• Set the PTS2000 to "REMOTE OPERATION." 

• Connect, or verify the "RS232 TOCOMPUTER" port on the back of the PT S2000 is con¬ 
nected to a serial port on the computer. 

• Initiate a PTS2000H F session by selecting "Start... Programs... Mallinckrodt... 

PT S2000H F" from the taskbar. T he PT S2000H F wi ndow wi 11 stay on top of the M aSSI I 
window and both can be used at the same time. 

• Select slm£ for collecting Raw Readings. Select "LPM" (Ipm) for collecting Adjusted 
Readings. 

• Select "START SAMPLING DATA" to start taking readings. 

• Once you get the reading you need, select "Refresh" on the M aSSI I screen, as usual. 

• To end a PTS2000H F session, select "STOP SAM PLIN G DATA" then select "EX IT." 
Select the PTS2000 M enu screen as needed, 

6. Adjust the flow control valves as needed to increase the flow through the ventilator to 180 +/- 
0.10 Ipm. 

7. Sel ect "Refresh" to update the readings of the M aSSI I Measurements. 

8. Record the raw flow reading on the Calibration Datasheet in thelocation specified for the 
180 Ipm flow rate. 

All flow settings for this section. Flow sensor calibration, are +/- 0.10 Ipm. 

9. Working your way down the chart, repeat the flow source adjustments for all flow ratesshown 
on the Calibration Data Sheet except for the 5-0 Ipm readings. When the flow isreduced to 
30 Ipm and less, record the raw amplified flow readings on the Calibration Datasheet. 
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10. Once the entire flow sensor calibration section is complete (except for 5-0 Ipm), turn off the 
flow control valves. 

11. Disconnect the 18-24-in flex hose from the ventilator. Using an adapter with tubing, connect 
the ventilator's patient air port to the PTS2000 low flow inlet port. 

12. Zero the PTS2000: 

13. Starting with 5 Ipm and working down the chart to 0 Ipm, repeat the flow source adjustments 
for the 5-0 Ipm readings for the primary and amplified flow readings. Record the raw 
readings. 

14. O nee the 5- 01 pm cal i brati on i s compl ete, turn off the fl ow control val ves and sel ect "D one” to 
clear the screen. 

15. Primary Flow Table Data Entry: 

• On the M aSSII screen, select "Parameters...Flow Tables..." and then select "Read Tables 
from Ventilator." The screen will display the current tables set in the ventilator. 

After a val ue is entered, use the "T A B " key or the "ENTER" key to highl ight the next val ue to be N ote 

changed. 

• I n the P ri mary FI ow A/D Val ue col umn, enter the raw readi ngs for the pri mary flow sensor 
for each flow rate corresponding to the flow rates on the Calibration Data Sheet. 

• Once all of the raw readi ngs are entered, verify the flow rate entries match those on the 
Calibration Datasheet. If necessary, change the flow rateentriesto match those on the 
Calibration Datasheet. 

• Once all of the raw readi ngs and flow rates are entered per the Cali brati on Datasheet, 
select "Calibrate" (in the Primary Flow section) to send the table to the ventilator. 

16. Amplified Flow Table Entry 

• I n the Amplified Flow A/D Valuecolumn, enter the raw readingsfor the amplified pri¬ 
mary flow sensor. 
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• Once all the raw readings are entered, verify the flow rate entries match those on the Cal i- 
bration Datasheet. If necessary, changetheflow rateentriesto match those on the Cali¬ 
bration Datasheet. 

• Once all of the raw readings and flow rates are entered per the Calibration Datasheet, 
select "Calibrate" (in the Amplified Flow section) to send the table to the ventilator. 

17. Select "Done" to clear the screen. 

18. On the M aSSI I screen, select "Parameters...Flow Tables..." and then select "Read Tables from 

Ventilator." The screen will display the current tables set in the ventilator. 

19. Verify the tables are correct by comparing them to the Calibration Datasheet. If the data 

poi nts are correct, select "Done" to clear the screen. If any val ues are incorrect, correct them by 

re-entering the data and selecting "Calibrate" in the section where the change occurred. 

After each time that the tables are changed, you must close the Flow Tables window and then N ote 

reopen it to verify the changes downloaded to the ventilator correctly. 

20. Flow Calibration Verification 

• Select and zero the PTS2000 screen: 

Screen 3 if using Air source. 

Screen 5 if using Oxygen source. 

• Adjust the flow through the ventilator to 5.00 +/- 0.10 Ipm. 

• On the M aSSI I screen, select "Parameters...M easurements...." 

• Verify the Calculated readings for the flow and amplified flow are both 5.00 +/- 0.50 Ipm. 

If acceptable, continue with the next step. If not acceptable, check all connections and 
retry. 

• Turn off the flow control valves. 
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• Disconnect the adapter with tubing from the ventilator's patient air port. 

• Connect the 18-24-in flex hose from thePTS2000 high flow inlet port to the ventilator's 
patient air port. 

• Zero the PTS2000. 

• Adjust the flow through the ventilator to 25.00 +/- 0.10 Ipm. 

• Select "Refresh" to update the readings of the MaSSI I measurements. 

• Verify the calculated readings for the flow and amplified flow are both 25.00 +/- 1.50 
Ipm. If acceptable, continue with the next step. If not acceptable, check all connections 
and retry. 

• Adjust the flow through the ventilator to 70.00 +/- 0.10 Ipm. 

• Select "Refresh" to update the readings of the MaSSI I measurements. 

The amplified flow isout of range and will not read the correct flow rate. N ote 

• Verify the calculated reading for the flow is 70.00 +/- 2.00. If acceptable, continuewith 
the next step. If not acceptable, check all connections and retry. 

• Turn off the flow control valves. 

21. Flow Calibration Completion 

• Select "Done" to clear the screen. 

• Turn off the high pressur^flow source. 

• Completely power down the ventilator by disconnecting it from AC power. 

• Disconnect all tubing from thePTS2000 and the ventilator. 

• R emove the pi ug from the exhal ati on val ve port. 

• Disconnect the high pressur^flow source from the ventilator's 0 2 inlet. 
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• Carefully purge high pressure from the air lines. 

Initialize repair history 

IMPORTANT! 0 nly perform the "Initialize repair history" section if a 
PM was performed. 

1. Connect the ventilator to AC power. 

2. 0n theMaSSII screen, select "Parameters... Miscellaneous...." 

3. In the Repair H istory section, enter the number zero in both fields. Select "Download" in the 
Repair H istory section. 

4. Select "Done" to clear the screen. 

5. 0 n the M aSSI I screen, select "Parameters... Miscellaneous...." 

6. In the Repair H i story section, verify that both data fields are zeroed. If the fields do not show 
zero hours, try to zero it a second time. 

7. Select "Done" to clear the screen. 

Initialize data logs 

1. 0 n the M aSSI I screen, select "Parameters... Data Logs...." 

2. Select "Initialize Event, Compliance and Trended." A dialog box will display "A re you sure 
you want to initialize all Data Logs?" Select "Yes." 

3. A dialog box will display "Data LogsH aveBeen Initialized." Select "OK." 

4. Select "Done" to clear the screen. 


Caution 
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Generate report 

1. 0 n the M aSSI I screen, select "Report... Report...,” then select thefollowing: 

• Event Log 

• Compliance Data 

• Trended D ata 

• Flow Tables 

• UnitID 

• Cumulative Data 

• Repair H istory 

• Calibration Parameters 

• Error Log 

2. On the M aSSI I screen, select "Generate Report." Save the file in the folder designated for 
Calibration. 

3. A dialog box will appear to confirm the file was saved. Select "OK." 

4. On the Report Generator screen, select "Quit." 

5. Close out the M aSSI I software. 

Completion 

1. Completely power down the ventilator by disconnecting it from AC power. 

2. Disconnect the communications cable from the ventilator. 

3. Wrap the AC cord on the cord wraps and secure with the attached Velcro strap. 

4. Start a W 0RD PAD session and open the report fiIesaved In the "Generate Report” section 
above. Print out the report (to be used for file comparison at Run-in Data Retrieval). 

5. CloseoutWORDPAD. 

6. Sign and date the Calibration Datasheet. 

7. Passed units are now ready for Reassembly. 
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Achieva PS0 2 calibration 


All repair, calibration, and testing must be done in a static- Warning 
controlled area. Repair personnel should follow Electro-Static 
Discharge (ESD) precautions. 

Equipment required 

• M aSSI I software, Version 2.0a (or greater) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cable with gen¬ 
der changer 

• High pressure relief adjustment tool, P/N L-003071-000 

• Voltage cal i bration cabletest fixture, P/N L-007887-000 

• Blender/power supply adapter test fixture, P/N L-007899-000 

• 18-in flex hose, P/N L-002777-000 (or equivalent 18-24-in) 

• 5-ft patient circuit, Model Y-6263 with exhalation manifold, Model Y-6353 

• Calibration analyzer, Mallinckrodt PTS2000 

• Rp20 Resistor 

• IBM-compatible computer w/ Windows Operating System (95, 98, or NT) 

• H igh pressure ow source air or 0 2 [up to 80 psi (5.52 bar) and 180 I pm] 

• Power supply, capable of 3.5A / 35V 

• Small flat blade screwdriver 

• M iscellaneous patient circuit adapters 
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Keep hands and clothing clear of the ventilator. The unit cycles when Wa rni ng 
powered and could cause injury when not completely encased. 


Anti-static gloves or finger cots must be worn when handling the EMI Ca Uti on 
coating on the front panel and the top cover. Finger prints will damage 
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the coating. 

A Calibration Data Sheet must be completed. 

Calibration because of mechanical or electrical rework will require that the entire calibration pro¬ 
cess be performed again. 

If the ventilator fails a calibration step, record the failure in the comment section of the Calibra¬ 
tion Datasheet. Do not sign and date Calibration Datasheet. 

The AI arm Silence/Reset button may be used to reset alarms as needed. 

The si pm mode on thePTS2000 should only be used for the Flow Calibration. Use the I pm mode 
for verifying the flow calibration. 

Documentation 

1. Record the following information on the Calibration Datasheet: 

• Operator's name 

• Date 

• Power supply serial number 

• PTS2000 serial number 

• Ventilator serial number 

Initialize date/time 

1. Connect the ventilator to AC power and allow it to complete its homing sequence. 

If there is a Setting Error when the unit is first connected to AC power, or if the unit does not per¬ 
form a homing sequence, the ventilator Self Test has determined that there are calibration param¬ 
eters out of specification. If this happens, aMaSSII session should be initiated and the Error Log 
should be checked. The Error Codes should be used to determine the problem. Once identified, 
the problem parameter may be calibrated first per this process. Completely power down the venti- 


Notes 


Note 
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lator. W hen the ventilator isreconnected to AC power it should "home" correctly and the Setting 
Error Alarm should not deactivated, 

2. On the ventilator, press ENTER on the front panel display so that the Settings Entry Screen is 
active. Press the MEN U/ESC button. 

3. Press the UP or DOW N arrow key until the "Press ENTER to modify Date and Time" 
prompt is displayed. Press ENTER. 

For ventilators that display readings in English, the order will be the current Month, Day, Year, Note 
Hours, and M inutes. For ventilators that display a language other than English, the order will be 
the current Day, Month, Y ear, H ours, and M inutes. 
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4. For ventilators that display English, 

• Verify or set the current Month, using the Up/Down arrows. 

• PressENTER. 

• Repeat to verify, or set the current Day, Year, H ours, and M inutes. 
For ventilators that display languages other than English, 

• Verify or set the current D ay, usi ng the U p/D own arrows. 

• PressENTER. 

• Repeat to verify, or set the current M onth, Year, H ours, and M inutes. 

5. P ress E N T E R to ski p the Seconds entry. 

6. Press MEN U/ESC to go to the Settings Entry screen. 

Unit ID 

1. Connect the computer to the ventilator using the communications cable. 

2. Initiate a MaSSI I session. 

3. Enter your User ID and Password and select "OK." 
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Using the MaSSII "Setup...Initialize NVRAM..." command will reset all 
calibration parameters and unit information to defaults. This will also 
reset the Operating Hours to zero. A complete re-calibration will be 
required and the operating hours will have to be re-entered. 

4. On the MaSSII screen, select "Parameters... Miscellaneous...." 

5. Identify the model and serial number of theventilator and verify they aredisplayed correctly 
in the Ventilator Information section on the screen. (If the serial number is not displayed 
correctly, enter it in the space provided. Select "Download Serial N umber.”) 

6. Record the software version on the Calibration Datasheet, 

7. Select "Done" to cl ear the screen. 

8. Select "Parameters... M iscel laneous....” on the M aSSI I screen if the serial number was changed. 

9. Verify the serial number is correct and select "Done." 

Blender leak test 

High pressure compressed gas is used during calibration. 
Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. 

ThePTS2000 must be on for at least 15 minutes prior to use. 

Zero the PTS2000 as needed throughout the process. 

1. Removethecap over the02 inlet port. Connect the flow source to the02 inlet. Do not apply 
any inlet pressure. 


Caution 


Warning 


Notes 
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2, Select and zero the PTS2000 screen: 

• Screen 3 if using Air source. 

• Screen 5 if using Oxygen source. 


See P T S 2 0 0 0 M enu Structure for PTS2000 screen setup. Note 

3. Using an adapter with tubing, connect the ventilator's patient air port tothePTS2000 low 
flow inlet port. 

4. Verify the PTS2000 reading isO.OOO Ipm. Setthe0 2 inlet pressureto60 psi +/- 5 psi (3.79- 
4.48 bar). Allow the PTS2000 10 seconds to stabilize. Verify the PTS2000 reading is still 
0.000 Ipm. 

5. Turn OFF the 0 2 inlet pressure and slowly disconnect the flow source from the venti I ator's 0 2 
inlet, allowing any pressure to escape. 

6. Disconnect the adapter with tubing from the ventilator's patient air port. 


Homing calibration 

1. Verify or set the following parameters: 


• Mode 

• Volume 

• Inspiratory Time 

• Sensitivity 

• Breath Rate 

• Pressure Setting 

• Peep 

• Low Pressure 

• High Pressure 

• f,o 2 

• Operating altitude 


A/C 
200 ml 
0.7 second 
5 Ipm 
16 bpm 
0 cmH 2 0 
0 cmH 2 0 
1 cmH 2 0 
80 cmH 2 0 
21 % 

Set for the local elevation. 
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2. Connect the PTS2000 high flow inlet to the ventilator using an Rp20 resistor and a 5-ft 
patient circuit with exhalation manifold, 

3. Select and zero screen 2 on the PTS2000. 

4. 0n the M aSSII screen, select "Parameters...Calibration... 

5. Record the Homing Position reading on the first "Cal. Point" line on the Calibration Data 
Sheet. 

6. Start ventilation by pressing ENTER, and then VENTILATE. 

Left/Right side is defined by looking down the cylinder from the motor/gearbox end of the unit. N ote 

Theventilator'scrankarm continues to operate on the side of the cylinder it started on, until it has 

been placed into Standby mode. Once it re-enters Ventilate mode, it will operate from the oppo¬ 
site side of the cylinder. 

7. Allow 3-5 breaths for the PTS2000 reading to stabilize. Record the average volume on the 
Calibration Data Sheet on the first line under the heading of "L. Side” or "R. Side,” whichever 
is correct. 

8. Set the ventilator to Standby. 

9. Press ENTER and then VENTILATE. The Ventilator will be operating from the opposite side 
of the cyl i nder. 

10. Allow 3-5 breaths for the PTS2000 reading to stabilize. Record the average volume on the 
Calibration Data Sheet on the first line under the heading of "L. Side" or "R, Side," whichever 
is correct. 

11. If the Volume readings are within .010 of each other and within .010 of .200 L, additional 
Homing Calibration is not required. Select "Done" to clear the screen. Set the ventilator to 
STAN DBY and proceed to Internal volts calibration. If adjustment is needed, set the calibration 
parameter using the M aSSI I software as outlined in the foil owing steps. 
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D ecrease the H omi ng Position setti ng to decrease the volume on the Left side of the cyl i nder and/ N otes 

or increase the volume on the Right side of the cylinder. 

Increase the H oming Position setting to increase the volume on the Left side of the cylinder and/or 

decrease the volume on the Right side of the cylinder. 

An increase or decrease of approximately 4 counts usually is sufficient. 

a. Enter the new H oming Position setting and select "U pdate” to transfer the new data 
to the ventilator. 

b. Record the new H oming Position on the first available "Cal. Point" line on the Cali¬ 
bration Datasheet. 

c. Set the ventilator to Standby. 

d. Start ventilation by pressing ENTER and then VENTILATE. 

e. Allow 3-5 breathsfor the PTS2000 reading to stabilize. Record the average volume 
on the Calibration Datasheet on the first available line under the heading of "L. 

Side” or "R. Side,” whichever is correct. 

f. Set the ventilator to Standby. 

g. Press ENTER and then VENTILATE. The ventilator will be operati ng from the 
opposite side of the cyl i nder. 

h. Allow 3-5 breathsfor the PTS2000 reading to stabilize. Record the average volume 
on the Calibration Datasheet on the first availableline under the heading of "L. 

Side" or "R. Side," whichever is correct. 

i. Verify volume accuracy. If the volume accuracy on each side of the stroke is not 
within specification, repeat the"H oming Calibration Adjustment" section until it is. 

j. If no further adjustments are required, select "Done" to clear the screen. Set the ven¬ 
tilator to STAN DBY. 

Internal volts calibration 

1. Remove AC power from the ventilator and allow the ventilator to shut down. Disconnect all 
tubing from the ventilator. 

2, Set the power supply voltage to 24.00 volts and the current limit to 3.5 Amps. Verify that the 
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power supply output is OFF. 

3. D isconnect the internal battery from the ventilator's power circuit assembly, J 9. 

4. Connect the power supply to the ventilator's power circuit assembly, J 9, using the voltage 
calibration cable. 


6-30 


The ventilator may cycle when turning on the power supply output. Wa mi ng 

5. Turn ON the power supply output. 

6. Connect the ventilator to AC power. 

7. The voltage reading on the power supply may read up to 30 volts. (The power supply may be 
displaying the battery charger voltage.) 

8. 0n the M aSSII screen, select "Parameters...Calibration...." 

9. I n the Internal Battery Voltage section, select "Prepare for Cal." The power supply output will 
read approximately 24.00 volts. (The ventilator's battery charger has been disabled.) 

10. Set the power supply to 30.00 volts. 

11. On the M aSSI I screen, in the Internal Battery Voltage section, select "Point 1." 

12. Set the power supply to 20.00 volts. 

13. Select "Point 2 " in thelnternal Battery Voltage section. 

14. Set the power supply to 27.00 volts. 

15. In thelnternal Battery Voltage section, select "Read Voltage." The acceptable range is 27.00 
+/- 0.2 volts. Select "OK" to clear the DB (Dialog Box). 


W hen selecting the "Read Voltage" button, theDB displayed will say "Battery voltage = ." W hen N ote 
the charger is disabled, the battery voltage will be displayed. W hen the charger is not disabled, 
the charger voltage will be displayed, even though theDB display says "Battery voltage = ." 
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16.1 n the I nternal Battery Voltage section, select "Cal Complete." The power supply may read up 
to 30 volts. 

17. Turn off the power supply output. 

18. Remove AC power from the ventilator and allow theventilatortoshut down. 

19. D isconnect the power supply from the ventilator's power circuit assembly, J 9. 


The ventilator may cycle when connecting the internal battery. Wa mi ng 

20. Reconnect the internal battery to J 9. 

21. Reconnect AC power to the ventilator. 

22. In the I nternal Battery Voltage section, select "Read Voltage" whilethe Battery Charging 
LED is lit. Record the battery charger voltage on the Calibration Datasheet. If the charger 
voltageisnot above28 volts, the battery will need to be charged before the ventilator goes 
into Run-in. 

23. Record on the Calibration Datasheet whether the internal battery needs additional charging 
priorto Run-in. CircleY if less than 28 volts or N if greater than 28 volts. Select "OK" to 
clear the DB. 

Pressure sensors and front panel meter calibration 
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High pressure compressed gas is used during calibration. Warning 
Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. 
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T he pressu reflow source is required to maintain aconstant pressurein the circuits. A circuit with 
a small leak is used to allow the flow rat^pressureto be adjusted manually without damaging the 
pressure sensors. See Figure 6-3. 

DO N OT apply more than 150 cmH 2 0 to the ventilator's patient ports 
or the PTS2000 low pressure ports. 

1. Using the high pressure relief adjustment tool, tighten the high pressure relief 1 complete 
revolution clockwise. 

DO NOT tighten the high pressure relief all the way, or damage to the 
high pressure relief valve may occur. 

2. Select and zero screen 1 on the PTS2000. 

3. With no tubing connected to the ventilator, select "Zero" in the Pressure Calibration section 
on the M aSSI I screen. 

4. With no tubing connected to the ventilator, verify that the patient pressure meter reads "0". If 
not, remove the overl ay coveri ng the meter adj ustment hoi e, I ocated bel ow the meter, and use 
a small flat blade screwdriver to center the needle on the "0” mark of the meter. 

5. Connect the "Leaky” circuit to the pressure source, the PT S2000 low pressure"-!-" port, the 
ventilator's patient air port, and the ventilator's patient pressure port, as shown in Figure 6-3. 
Make sure that the connections are secure. Ensure that the "leak" islocated inthe section of 
the circuit prior to any in-line "T", and the "leak" isnot blocked. 


Note 


Caution 


Caution 
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HIGH PRESSURE SOURCE — 
TANK U/ REGULATOR OR 
IN-LINE REGULATOR 
(UP TO 80 PSI & 180 IFM) 
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FIGURE 6-3. 

6. Slowly adjust the flow so that the pressure on the PT S2000 display is 50.00 +/- 0.10. 

7. Ensurethat the pressure stabilizes and does not vary by more than 0.10 cmH 2 0 over several 
seconds. 

8. In the Pressure Calibration section, select "Scale." 

9. Meter Calibration 


• Verify that the pressure on the PTS2000 display is 50.00 +/- 0.10 (adjust if necessary). 
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• Check the pressure indicated on the front panel meter (FPM). Verify that the meter indi¬ 
cates within 1/2 needle's width of 50. If correct, select "Done" to clear the screen and pro¬ 
ceed to "Pressure Accuracy Verification." If not, continue. 

• In the Meter section, type the FPM value displayed into the field labeled Reading. Select 
"Calibrate." 

The value entered must be a whole number. For example, if the PTS2000 display is 50.00 cmH 2 0 
and the FPM is reading 53.5, enter 53 or 54. 

• Verify that the FPM adjusts to within 1/2 needle'swidth of the pressure reading on the 
PTS2000. If necessary, repeat until the FPM matches the PTS2000. Select "Done" to clear 
the screen. 

10. Pressure A ecu racy Verification - at calibrated pressure 

The flow source can be turned off to conserve compressed air or 0 2 when doing the comparisons 
called out in the foil owing steps. 

• Verify the PTS2000 reading is 50.00 +/- 0.10, and select "Parameters... Measurements..." 
on the M aSSI I screen. 

Select "Refresh" to update the readings of the M aSSI I measurements as needed. 

• Record thePTS2000 value displayed on the Calibration Datasheet, Pressure Verification 
- LineA. 

• Record theFPM value displayed to the nearest 1 cmPI 2 0 on the Calibration Datasheet, 
Pressure Verification - LineB. 

• Record the Calculated Pressure Reading (Primary) on theCalibration Datasheet, Pressure 
Verification - LineC. 

• Record theCalculated Secondary Pressure Reading (Secondary) on theCalibration Data 
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Sheet, Pressure Verification - LineD. 

• Compare the4 pressure readings on the Calibration Datasheet. The pressure transducers 
must be within 0.50 cmH 2 0 and FPM must bewithin 1 cmH 2 0 of thePTS2000 reading. 
If not within range, repeat the pressure calibration portion of this process. If within range, 
proceed to the next step. 

11. Pressure Accuracy Verification - at noncalibrated pressures 

• Increase the flow rateuntil the PT S2000 reads 90.00 +/- 0.10 cmH 2 0. Select "Refresh" to 
update readings. Record the PT S2000, FPM, Primary, and Secondary pressure readings on 
LinesE- H on the Calibration Data Sheet. 

• Compare the 4 pressure readings. The pressure transducers must bewithin 1.00 cmH 2 0 
and the FPM must bewithin 2 cmH 2 0 of thePTS2000 reading. If not within range, 
repeat the pressure calibration portion of the process. If within range, proceed to the next 
step. 

• Decrease the flow rateuntil thePTS2000 reads 10.00 +/- 0.10 cmH 2 0. Select "Refresh" 
to update readings. Record the PTS2000, FPM, Primary, and Secondary pressure readings 
on Lines I - L on the Calibration Datasheet. 

• Compare the 4 pressure readings. The pressure transducers and the FPM must all be 
within 1.00 cmH 2 0 of the PT S2000 reading. If not within range, repeat the pressure cali¬ 
bration portion of this process. If within range, proceed to the next step. 

• Turn offtheflow source and disconnect the "leaky" circuit from the ventilator, flow source, 
and PTS2000. 

• Verify the ventilator's FPM again reads "0", within 1/2 needle's width. If necessary, install 
a new label over the meter adjustment hole. 

High pressure relief valve calibration 

1. Using the high pressure relief adjustment tool, loosen the high pressure relief by turning it 

counter-clockwise, until the high pressure relief screw iseven with the outer edge of the 
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housing. Set the initial high pressure relief setting by turning it clockwise 1 revolution. 

2. Zero the PTS2000. 

3. Connect the 5-ft patient circuit with exhalation manifold to the ventilator, with the small 

striped/colored tubing going to both the ventilator and PTS2000 low pressure"-!-" port. 

4. Initiate a Self-Test as follows: 

• Set the right side panel in pi ace on the ventilator. Seal the mounting holes with tape or use 
your fingers to seal the holes. 

• WiththeLCD display activated (pressENTER if necessary), press M EN U/ESC. The dis¬ 
play will read "PressENTER to begin User Self-Test." 

• PressENTER on the ventilator. Thedisplay will momentarily read "Occlude the patients 
end of breathing circuit" and "PressENTER when ready to begin Test." 

• Block the open end of the exhalation manifold, hold the right side panel firmly against the 
ventilator, and pressENTER. The ventilator will begin a Self-Test. 


The first part of the Self-Test is a H igh Pressure Relief Valve Test. If the unit fails this test, the 
"H igh Pressure AI arm" will activate. 

During the second part of the Self-Test, the unit checks for leaks by pressurizing the cylinder and 
reading the pressure transducers over time. If the unit fails the test, the "Low Pressure/Apnea 
Alarm" will activate. Correct any leaks and repeat the Self-Test. 

5. During the high pressure portion of the Self-Test, watch thedisplay on thePTS2000. Verify 
the highest reading displayed is 88.00 +/- 3.00 cmH 2 0. If not in the correct range, reset any 
alarms and makeslight adjustments to the H PR setting (clockwise to increase and counter¬ 
clockwise to decrease the peak pressure). Repeat the Self-Test. 

6. W hen adjustments are finalized and there are no alarms, thePTS2000 displays 88.00 +/- 3.00 
cmH 2 0, and the Self-Test passes, record theH PR peak pressure from thePTS2000 on the 
Calibration Datasheet - PTS2000 Setting. 


Notes 
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7. Repeat the Self-Test while watching theFPM. Verify that theFPM on the ventilator peaks in 
the 90+/- 10cmH 2 O range. Record theFPM displayed peak pressure on the Calibration Data 
Sheet - FPM Verification. 

8. Verify that the ventilator passed both the Leak and FI PR tests and no alarms occurred, 

9. Remove the right side panel from the ventilator. 

10. Disconnect all tubing from the ventilator and the PT S2000. 

Flow sensor calibration 

High pressure compressed gas is used during calibration. Warning 

Pressurized gas lines can cause injury. DO NOT disturb tubing 
unless the high pressure source has been turned off and the lines 
have been purged. 

Disregard any Setting Error AI arms that occur during the flow rate calibration. Notes 

For pneumatic configurations, see Figure 6-4. 

1. Disconnect the ventilator from AC power. M ake sure the ventilator is completely powered 
down. 

2. Disconnect the blender cable connector from the ventilator's logic circuit assembly, J14. (The 
blender cable consists of 6 coupled black wires and an 8-pin connector.) 

3. With the output off, set the power supply to 8 volts and the current limit to 1 Amp. 

4. Connect the blender - power supply adapter to the blender cable. Connect one wire to the 
power supply positive and the other wire to the power supply negative. (N o polarity is 
required.) 

5. Connect the ventilator to AC power. 
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6, Select and zero the PTS2000 screen: 

• Screen 4 if using Air source. 

• Screen 6 if using Oxygen source. 

7. Record whether you are using Air or 0 2 on the Calibration Datasheet. 
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HIGH PRESSURE SOURCE — 
TANK REGULATOR OR 
IN-LINE REGULATOR 
(UP TO 80 PSI & 180 IPM> 



FROM 


PTS 2000 


PATIENT 
AIR TUBE 



FIGURE 6-4. 

8. Connect the ventilator's patient air port to the PT S2000 high flow inlet with an 18-24-in flex 
hose. 


9. Plug the ventilator's exhalation valve port. 

10. If necessary, remove the0 2 inlet cap from the ventilator. 

11. Connect the high pressure/flow source to the ventilator's 0 2 inlet. Set the high pressure/flow 
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source regulator to approximately 80 psi (5.52 bar) when the output is turned off. 

12. Turn on the power supply output. The current draw should be between 250-400 mAmps. 

DO NOT apply more than 20 volts to the blender cables. Caution 

The power supply output may be turned off and the high pressure source valves may be closed N ote 
between readings to conserve compressed air or 02 - 


Do not leave the power supply on longer than 3 minutes at a time Ca Ution 
when it is set higher than lOv. 

If unabl e to get stable readings, +/- 0.1 Ipm, usethePTS2000H F averaging software as follows: Note 

• Set the PTS2000 to "REM OTE OPERATION." 

• Connect, or verify the "RS232 TO COM PUTER" port on the back of thePTS2000 is con¬ 
nected to a serial port on the computer. 

• Initiate a PTS2000H F session by selecting "Start... Programs... Mallinckrodt... 

PTS2000H F" from the taskbar. ThePTS2000H F window will stay on top of the M aSSI I 
window and both can be used at the same time. 

• Select si pm for collecting Raw Readings. Select Ipm for collecting Adjusted Readings. 

• Select "START SAM PLIN G DATA" to start taking readings. 

• Once you get the reading you need, select "Refresh" on the M aSSI I software as usual. 

• To end a PTS2000H F session, select "STOP SAM PLIN G DATA" then select "EX IT." 

Select the PTS2000 M enu screen as needed. 
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13. Open the flow control valve. Increase the power supply voltage to 20 volts and adjust the flow 
control valvesto increase the flow through the ventilator to the maxi mum amount possible 
without applying morethan 80 psi (5.52 bar) to the input. Adjust theflow rateto within 0.10 
Ipm of a whole number asdisplayed on thePTS2000. Verify the maxi mum rate is greater than 
80 Ipm. 

14. Select "Refresh" to update the readings of the MaSSI I measurements. 

15. Record the maximum flow ratePTS2000 value displayed (rounded off to the nearest whole 
number) and the raw 0 2 intakeflow reading on the Calibration Data Sheet, in the location 
specified for the maximum flow rate. 

16. Calculate the INTI and INT2 flow rates as follows: 

X =(max -70) / 3 IN T1 = 70 + X (round off to nearest 11 pm) 

INT2 = 70 + (2xX) (round off to nearest 11 pm) 

17. Record INTI and INT2 on the Calibration Datasheet in the locations specified. 

All flow settings for this section are +/- 0.10 Ipm. 

18. Reduce the power supply voltage or adjust theflow valvesto reduce the flow to IN T2 Ipm. 

19. Select "Refresh" to update the readings of the MaSSI I measurements. 

20. Record the raw 0 2 intakeflow reading on the Calibration Datasheet in the location specified 
for the IN T2 Ipm flow rate. 

21. Reduce the power supply voltage or adjust theflow valvesto reduce the flow to INTI Ipm. 

22. Select "Refresh" to update the readings of the MaSSI I measurements. 

23. Record the raw 0 2 intakeflow reading on the Calibration Datasheet in the location specified 
for the INTI Ipm flow rate. 

Once the power supply voltage is reduced to approximately 8 volts, discontinue the power supply 

adj ustments and use the fl ow val ves to set the desi red fl ow rates. 


Note 


Note 
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24. Reduce the power supply voltage to reduce the flow to 70 Ipm. (Adjust the flow valves if 
necessary.) 

25. Select "Refresh" to update the readings of the MaSSI I measurements. 

26. Record the raw flow and raw 0 2 intakeflow readings on the Calibration Datasheet in the 
locations specified for the 70 Ipm flow rate. 

27. Repeat the power supply and flow source adjustments for all flow rates shown on the 
Calibration Datasheet, except for the 180-80 Ipm readings for the primary flow sensor and 
the 5-0 Ipm readings for the primary, amplified and 0 2 flow sensors. W hen the flow is 
reduced to 30 Ipm and less, record the raw amplified flow readings in the center column of the 
Calibration Datasheet. 

28. Once the entire flow sensor calibration section is completed (except for the primary flow 
sensor at 180-80 Ipm and the primary, amplified and 0 2 flow sensors at 5-0 Ipm), turn off the 
flow control valves and the power supply output. 

29. Disconnect the 18-24-in flex hose from the ventilator. Using the adapter with tubing, 
connect the ventilator's patient airport tothePTS2000 low flow inlet port. 

30. Zero the PTS2000. 

31. R epeat the power supply and fl ow source adj ustments for the 5- 0 I pm readi ngs for the 
primary, amplified and 0 2 flow sensors and record the raw flow readings, starting with 5 Ipm 
and working down the chart to 0 Ipm. 

32. Once the 5-0 Ipm calibration iscomplete, turn off the flow control valves and the power 
supply. 

33. Disconnect the adapter with tubing from the ventilator's patient air port. 

34. Connect the 18-24-in flex hose from the PTS2000 high flow inlet port to the ventilator's 
patient air port. 

35. Zero the PTS2000. 
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36. Disconnect the high pressur^flow source from the venti lator's 0 2 inlet. Connect the high 
pressure/flow source to the air intake port on back of the ventilator. 

37. Complete the flow sensor calibration section by adjusting the flow rate and recording the raw 
flow readings for the 180-80 Ipm settings, starting with 180 Ipm and working down the 
chart to 80 Ipm. 

38. Once all data is collected, turn off all pressur^flow control valves and select "Done" to clear 
the screen. 

39. Primary Flow Table Data Entry: 

• On the MaSSII screen, select "Parameters...Flow Tables..." and then select "Read Tables 
from Ventilator." The screen will display the current tables set in the ventilator. 

After a value is entered, use the "TAB" key or the "ENTER" key to highlight the next value to be N ote 

changed. 

• I n the P ri mary FI ow A/D Val ue col umn, enter the raw readi ngs for the pri mary fl ow sensor 
for each flow rate corresponding to the flow rates on the Calibration Data Sheet. 

• Once all the raw readi ngs are entered, verify the flow rate entries match those on the Cal i- 
bration Datasheet. If necessary, changetheflow rate entries to match those on the Cali¬ 
bration Datasheet. 

• Once all of the raw readi ngs and flow rates are entered per the Calibration Datasheet, 
select "Calibrate" (in the Primary Flow section) to send the table to the ventilator. 

40. Amplified Flow Table Entry 

• In the A mpl ified Flow A/D Value column, enter the raw readi ngs for the Amplified Pri¬ 
mary Flow Sensor. 

• Once all the raw readi ngs are entered, verify the flow rate entries match those on the Cal i- 
bration Datasheet. If necessary, changetheflow rate entries to match those on the Cali¬ 
bration Datasheet. 
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• Once all of the raw readings and flow rates are entered per the Calibration Datasheet, 
select "Calibrate" (in the A mplified Flow section) to send the table to the ventilator. 

41. O 2 Intake Flow Table Entry 

• I n the 0 2 Flow A/D Value column, enter the raw readingsfor the 0 2 flow sensor. 

• Once all the raw readings are entered, verify the flow rate entries match those on the Cali¬ 
bration Datasheet. If necessary, changetheflow rateentriesto match those on the Cal i- 
bration Datasheet. 

• Once all of the raw readi ngs and flow rates are entered per the Calibration Datasheet, 
select "Calibrate" (in the0 2 Flow section) to send the table to the ventilator. 

42. Select "Done" to clear the screen. 

43. On the M aSSI I screen, select "Parameters...Flow Tables..." and then select "Read Tables from 

Ventilator." The screen will display the current tables set in the ventilator. 

44. Verify the tables are correct by comparing them to the Calibration Datasheet. If the data 

poi nts are correct, select "Done" to clear the screen. If any values are incorrect, correct them by 

re-entering the data and selecting "Calibrate" in the section where the change occurred. 

After each time that the tables are changed, you must close the Flow Tables window and then N ote 

reopen it to verify the changes downloaded to the ventilator correctly. 

45. Flow Calibration Verification 

• Select and zero the PTS2000 screen: 

Screen 3 if using Air source. 

Screen 5 if using Oxygen source. 

• Disconnect the 18-24-in flex hose from the ventilator. Using an adapter with tubing, con¬ 
nect the ventilator's patient air port to the PTS2000 low flow inlet port. 


6-43 


October 2003 



Calibration 


Achieva Ventilator Service Manual 


6-44 


• Disconnect the high pressu reflow source from the air intake port on the back of the venti¬ 
lator and reconnect it to the 0 2 inlet port. 

• Set the power supply output to 10 volts. Turn on the power supply output. 

• Adjust the flow through the ventilator to 5.00 +/- 0.10 I pm. 

• On the M aSSII screen, select "Parameters.,.M easurements..." 

• Verify the Calculated readings for the flow, amplified flow and 0 2 intake flow are all 5.00 
+/- 0.50 Ipm. If acceptable, continue with the next step. If not acceptable, check all con¬ 
nections and retry. 

• Turn off the flow control valves. 

• Disconnect the adapter with tubing from the ventilator's patient air port. 

• Connect the 18-24-in flex hose from thePTS2000 high flow inlet port to the ventilator's 
patient air port. 

• Zero the PTS2000. 

• Adjust the flow through the ventilator to 25.00 +/- 0.10 Ipm. 

• Select "Refresh” to update the readings of the MaSSI I measurements. 

• Verify the Calculated readings for the flow, amplified flow and 0 2 intakeflow are all 
25.00 +/- 1.50 Ipm. If acceptable, continue with the next step. If not acceptable, check all 
connections and retry. 

• Adjust the flow through the ventilator to 70.00 +/- 0.10 Ipm. 

• Select "Refresh" to update the readings of the MaSSI I measurements. 

The amplified flow isout of range and will not read the correct flow rate. 


Note 
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• Verify the calculated readings for the flow and O 2 intake flow are both 70.00 +/- 2.00. If 
acceptable, continue with the next step. If not acceptable, check all connections and retry. 

• Turn off the flow control valves. 

• Turn off the power supply output. 

46. Flow Calibration Completion 

• Select "Done" to clear the screen. 

• Turn off the high pressur^flow source. 

• Completely power down the ventilator by disconnecting it from AC power. 

• Disconnect all tubing from thePTS2000 and the ventilator. 

• R emove the pi ug from the exhal ati on val ve port. 

• Disconnect the high pressur^flow source from the ventilator's 0 2 inlet. 

• Carefully purge high pressure from the air lines. 

• Finger-tighten the0 2 inlet port cap onto the 0 2 inlet port. 

• Disconnect the blender/power supply adapter from theblender/PEEP valve cable connec¬ 
tor. 

• R econnect the bl ender/P E E P val ve cabl e connector to J14 on the venti I ator's I ogi c ci rcui t 
assembly and reposition the front panel on the ventilator. 

Initialize repair history 

IMPORTANT! 0 nly perform the "Initialize repair history" section if a Ca Uti on 
PM was performed. 

1. Connect the ventilator to AC power. 
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2. 0n theMaSSII screen, select "Parameters... Miscellaneous...." 

3. In the Repair H istory section, enter the number zero in both fields. Select "Download" in the 
Repair H istory section. 

4. Select "Done" to clear the screen. 

5. 0 n the M aSSI I screen, select "Parameters... Miscellaneous." 

6. In the Repair H i story section, verify that both data fields are zeroed. If the fields do not show 
zero hours, try to zero it a second time. 

7. Select "Done" to clear the screen. 

Initialize data logs 

1. 0 n the M aSSI I screen, select "Parameters... Data Logs...." 

2. Select "Initialize Event, Compliance and Trended." A dialog box will display "A re you sure 
you want to initialize all Data Logs?" Select "Yes." 

3. A dialog box will display "Data LogsH aveBeen Initialized." Select "OK." 

4. Select "Done" to clear the screen. 


Generate report 

1. 0 n the M aSSI I screen select "Report...Report...," then select the foil owing: 

• Event Log 

• Compliance Data 

• Trended D ata 

• Flow Tables 

• UnitID 

• Cumulative Data 

• Repair H istory 

• Calibration Parameters 

• Error Log 
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2. 0 n the M aSSI I screen, select "Generate Report." Save the file in the folder designated for 
Calibration. 

3. A dialog box will appear to confirm the file was saved. Select "OK." 

4. On the Report Generator screen, select "Quit." 

5. Close out the MaSSI I Software. 

Completion 

1. Completely power down the ventilator by disconnecting it from AC power. 

2. Disconnect the communications cable from the ventilator. 

3. Wrap the AC cord on the cord wraps and secure with the attached Velcro strap. 

4. Start a W 0RD PAD session and open the report fiIesaved in the "Generate Report” section 
above. Print out the report (to be used for file com pari son at Run-in Data Retrieval). 

5. CloseoutWORDPAD. 

6. Sign and Date the Calibration Datasheet. 

7. Passed units are now ready for Reassembly. 
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Chapter 7: Reassembly 

All repair, calibration, and testing must be done in a static-control led 
area. Repair personnel should follow Electro-Static Discharge (ESD) 
precautions. 

Equipment required 

• l/8-inhexbit 

• 1/8-in hex driver 

• M akita battery-powered torque driver (or equivalent) 

• Rubber mallet 

Anti-static gloves or finger cots must be worn when handling the EM l 
coating on the front panel and the top cover. Finger prints will damage 
the coating. 

Perform only the steps needed for the repai r. 

I nspeet each part for damage before use. 

Clean the assembly as needed throughout the process. 

Top cover installation 

1. Verify the E M | gasket, P/N L-007033-000, is installed in thetop groove of the rear extrusion. 

2. Verify the EM I gasket, P/N L-007033-000, is installed in thetop grooveof thetop extrusion 
on the front panel assembly. 

3. Slide the top cover into the grooves where the rear extrusion and right end assembly meet. If 


Warning 


Caution 


Notes 
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necessary, gently tap the cover into position using a rubber mallet. 

4. Verify the bottom of the front panel isin thegrooveof thefront extrusion on the bottom plate 
assembly. 

5. Pivot thefront panel into place until the top cover is inserted into the top groove of the top 
extrusion on thefront panel. 



FIGURE 7-1. 



TOP COVER 


SCREW 

P/N L-002598-420 


EMI GASKET 
P/N L-007033-000 


6. Use an 1/8-in hex bit and a Makita torque driver set at "5" with the speed range set at "L" (or 
equivalent) to secure the front panel to the right end assembly using 1,10-32 x 1/2-in screw 
(P/N L-002598-420). See Figure 7-1. 
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Attach left end plate 


EMI GASKET 
P/N L-007033-000 




FIGURE 7-2. 

1. Verify the E MI gasket, P/N L-007033-000, is installed in the groove around the outer edge of 
the left end plate. See Figure 7-2. 

2. H olding the left end plate next to the left side of the ventilator, connect the alarm cable to J 9 
on the logic circuit assembly. 

3. Insert one end of the handle into the right end plate with the curve of the handle facing away 
from the ventilator and the mold mark facing down. Insert the other end of the handle into the 
left end plate. 
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FIGURE 7-3. 

4. Set the left end plate into position. Use an 1/8-in hex driver to attach the I eft end plate by 
starting 4 screws, 10-32 x 1/2-in (P/N L-002598-420), in the order shown in Figure 7-3. 

5. Use an 1/8-in hex bit and a Makita torque driver set at "5" with the speed range set at "L" (or 
equivalent) to secure the left end plate by tightening the 4 screws in the same order. See Figure 
7-3. 

6. Verify the handle is secure. 

Side panel installation 

1. Insert the bottom tabs of the left side panel into the bottom slots of the I eft end plate. Position 
the side panel into the recessed area of the end plate. 

2. Position a side rail onto the left side panel. Use an 1/8-in hex bit and a M akita torque driver 
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set at "5" with the speed range set at "L" (or equivalent) to secure the si derail to the end plate 
with 2 screws, 10-32 x 3/4-in (P/N L-002599-422). 

3. Insert the bottom tabs of the right side panel into the bottom slots of the right end plate. 
Position the side panel into the recessed area of the end plate. 

4. Position a side rail onto the right side panel. Use an 1/8-in hex bit and a Makita torque driver 
set at "5" with the speed range set at "L" (or equivalent) to secure the si derail to the end plate 
with 2 screws, 10-32 x 3/4-in (P/N L-002599-422). 

Intake filter assembly installation 

1. Perform the following in the order listed and refer to Figure 7-4. 

• Install the 3-in diameter 0-ring (P/N L-002618-000); 

• Install theFlatPakfilter, Model Y-6109 

• Install the retainer ring, Model Y-6109-ACH 




FIGURE 7-4. 
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2. Refer to the Calibration Data Sheet to determine whether to charge the internal battery. If 
charging is required, connect the ventilator to AC power for a minimum of 12 hours. 

3. Passed ventilators are now ready for Run-in. 
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Chapter 8: Run-in 


Equipment required 

• Red Run-in plug (P/N L-003068-000) 

• Silicone adapter (P/N L-004100-000) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cable with gen¬ 
der changer 

• Computer, IBM compatible with Windows 95, 98, or NT operating systems 

• M aSSI I software, Version 2.0a (or greater) 

• 5-ft patient circuit, Model Y-6263 with exhalation manifold, Model Y-6353 

• SMS test lung, Model SM S0015001 or SM S0015201 (resistance set to 20 and compliance set 
to 20 ml/cmH 2 0) 


Ventilator preliminary checks 

1. On the Achieva Run-in Datasheet, record the ventilator's serial number. 


2. Connect the ventilator to AC power. 


3. Verify or set the following parameters: 


• Mode 

• Volume 

• Sensitivity 

• Breath Rate 

• Inspiratory Time 

• Pressure 

• Peep 

• Low Pressure 

• High Pressure 

• f,o 2 

• Pressure Trigger 


= A/C 
= 2200 ml 
= 5 Ipm 
= 10 bpm 
= 2.5 seconds 
= 0 cmH 2 0 
= 0 cmH 2 0 
= 50 cmH 2 0 
= 80 cmH 2 0 

= 21% (only for PS0 2 units) 
= 2 cmH 2 0 


8-1 


October 2003 




Run-in Procedure 


Achieva Ventilator Service Manual 


4. Attach a red Run-in plug to the ventilator using a silicone adapter. 

5. Set the ventilator to VENT I LATE. 

6. Record the R un-in start date, time, and hours on the R un-in Datasheet. 


8-2 


If the parameter screen is active, check "Ventilating H ours" by selecting theM EN U/ESC button, 
and then using the arrow keysto scroll through the menu items, until the "Ventilating hours si nee 
last maintenance" message is displayed. 

Allow the ventilator to run a minimum of 30 minutes before performing battery rundown. 

Battery rundown 

Battery rundown time requirements are stated on the Achieva Run-in Datasheet. 

1. Disconnect the ventilator from AC power. Verify the POW ER SWITCHOVER LED flashes 
and an audible alarm sounds. Verify the ventilator displays a "WARN IN G: Power source is 
now the internal battery" message. Press the Alarm Silenc^Reset button to reset the alarm. 

2. AI low the ventilator to ventilate for 5-10 breaths on battery power. Press and hold the 
ventilator's "Test Battery" button. Verify that the Front Panel Meter indicates a value greater 
than 65. 

3. W hen the next alarm sounds, verify the following: 

• The Low Power LED flashes. 

• No other alarm LED is I it or flashing. 

• Theventilator displays a "WARN IN G: Low Internal Battery Power." 

• Theventilator is functioning properly. 


The initial Low Power audible alarm will be a single, extended beep with a latched and flashing 
Low Power LED. Every 5 minutes thereafter a single extended beep will sound. 


Notes 


Note 


Note 
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4. W hen the next alarm stage sounds, verify the following: 

• The Low Power LED flashes. 

• No other alarm LED is I it or flashing. 

• The ventilator displays a "WA R N IN G: Extremely Low Internal Battery Power." 

• The ventilator is functioning properly. 

• An ongoing three-pulse audible alarm sounds. 

5. Reset the audible alarm. 

The "Extremely Low Internal Battery Power" audible alarm is an ongoing three-pulse alarm that 
sounds every 5 minutes when reset by the operator. The operator may silence the alarm as needed. 

6. Allow the ventilator to run on internal battery until it displaysthe "WARN IN G: Battery 
charge depleted." There should bean ongoing five-pulse alarm, and the Low Power LED 
should be flashing, 

7. Set the ventilator to Standby. 

8. DO NOT touch any front panel buttons for 30 seconds; it will take that long for the ventilator 
to shut down and for the audible alarm to stop. 

9. Reconnect the ventilator to AC power. AI low the ventilator to complete its Homing cycle. 

10. Record on the Run-in Data Sheet that the rundown was performed. 

Run-in completion 

1. Set the ventilator to VENTILATE. 

2. Run the ventilator on AC power for approximately 5 minutes, then disconnect the ventilator 
from AC power. Verify the ventilator switched to internal battery and isoperating normally. 

3. Press AI arm Silenc^Reset and connect the ventilator to AC power. 

4. Allow the unit to run a minimum of 20 hours total for Run-in, with at least 12 hours of run 
time after the battery rundown. 


Note 
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5. Disconnect the ventilator from AC power. Verify the ventilator switched to the internal 
battery and isoperating normally. Press Alarm Silence/Reset and connect the ventilator to AC 
power. 

6. D isconnect the ventiIator from AC power agai n. Verify the ventiIator switched to the i nternal 
battery and isoperating normally. Press Alarm Silence/Reset and connect the ventilator to AC 
power. 

7. Record the ventilating hours for the end of the Run-in. 

8. Set the ventilator to Standby. 

9. Remove the red Run-in plug and the silicone adapter from the venti I ator. 

Assist/Spontaneous Check 

The Assist/Spontaneous Check needsto be performed while the ventilator isat operation tempera¬ 
ture. Do not allow the unit to cool down before performing the test. 

1. Connect a 5-ft patient circuit with exhalation manifold and SMS test lung (Set at: Resistance 
20 cmH 2 0/litre/sec., Compliance 20 ml/cmH 2 0) to the venti I ator. 

2. Verify or set the following parameters: 


Mode 

= A/C 

Volume 

= 800 ml 

Breath Rate 

= 12 bpm 

Inspiratory Time 

= 1 second 

Sensitivity 

= 5 Ipm 

Pressure Support 

= 0 cmH 2 0 

Peep 

= 0 cmH 2 0 

Low Pressure 

= 1 cmH 2 0 

High Pressure 

= 80 cmH 2 0 

f,o 2 

= 21% 
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3. Set the ventilator to VENTILATE, allow 3 breathsfor it to stabilize. Observe the ventilator for 
5 breaths and verify the A SSI ST/SPO N TA N EO U S LE D does not fl ash. 

4. Set the ventilator to Standby. 

5. Remove the patient circuit with exhalation manifold and SMS test lung. 

6. Disconnect the ventilator from AC power. 

Data retrieval 

D ata screens on the computer can be cl eared when convenient for the operator. 

DO NOT select any "calibrate" buttons on the MaSSII screen during 
this process. 

DO NOT use the MaSSII "Setup...Initialize NVRAM" command. This 
command will reset all calibration parameters and unit information to 
defaults. This will also reset the 0 perating Hours to zero. A complete 
re-calibration will be required and the operating hours will have to be 
re-entered. 

1. From the Run-in Datasheet, compute the "Total Run-in Hours" by subtracting the "Run-in 
Start Hours" from the "Run-in End Hours” and record it on the Data Sheet. Verify the "Total 
R un-i n H ours" are greater than or equal to 20. 

2. Connect the ventilator to AC power. 

3. Connect the ventilator to the computer using a communications cable. 

4. Initiate a MaSSII session. 

5. Enter your user ID and password and select "OK." 


Note 
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6. 0 n the M aSSI I screen, select "Parameters..,M iscel I aneous....” Compare the on-screen model 
and serial number to the model and serial number on the calibration printout accompanying 
the ventilator. Verify it is correct. 

7. Select "Done" to clear the screen. 

8. 0 n the M aSSI I screen, select "Parameters...Data Logs." 

9. On the Data Logs screen, select "Event Log." Verify the event log; for example: 


Received Message 



10. Perform the following battery rundown time verification for the battery rundown performed 
during Run-in. 

• Review the data on the screen and note the times of the following event codes which 
correlate to the date and time of the rundown being analyzed: 

A10 (Switched to Internal Battery) 
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A12 (Low Battery) 

A13 (Extremely Low Battery) 

A14 (Depleted Battery) 

• Record the times of all 4 event codes on the Run-in Datasheet. Computeand record the 
Elapsed Times on the Run-in Datasheet. 

• Battery rundown requirements are listed on theRun-in Datasheet. If the ventilator has 
successfully completed a phase of the battery rundown, record it on the Run-in Data 
Sheet as "P". 


If the ventilator fails any part of the battery rundown time requirements, repeat the 
rundown once. Repeat the battery rundown verification and record the results in the 
Comment Section of the Data Sheet. If the ventilator passes this battery rundown, 
continue with the normal Run-in. If the ventilator fails the battery rundown a 
second time, disposition the ventilator as "FAIL." 

• Select "Done" on the Data Logs screen. 

11. Select "Report...Report...," and then the following: 

• Event Log 

• Compliance Data 

• Flow Tables 

• UnitID 

• Cumulative Data 

• Repair H istory 

• Calibration Parameters 

12. Select "GenerateReport." 

13. Save the file as follows: 

a. Ventilators that passed Run-in: 

Save the file in a folder designated for ventilators that passed Run-in. 

b. Ventilators that failed Run-in: 
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Save thefile in a folder designated for ventiIators that failed R un-in. 

14. A dialog box will appear to confirm the file was saved. Select "OK." 

15. On the Report Generator screen, select "Quit." 

16. Record the File Save activity by checking the "Report Saved" line on the Run-in Datasheet. 

Disposition 

1. If the ventilator failed any step of this process, perform the following: 

• Power down the ventilator completely by disconnecting it from AC power. 

• Disconnect the communications cable from the ventilator. 

• Record the "operational hours at reject," the "reason" for reject, and your name on the 
Run-in Data Sheet. Do not reset any of the reports. Do not sign theRun-in Data Sheet for 
"Successful Completion." 

• Forward the unit to the proper rework station. 

2. For venti I ators that passed all previous steps of this process, perform the following: 


"Total FI ours of Operation" cannot be changed. 

• On the M aSSI I screen, select "Parameters...Cumulative Data." Replace any numbers with 
azero, except for "Total FI ours of Operation." Select "Download Changes" to send thedata 
to the ventilator. Select "Done." 

After making corrections, always verify thedata by calling up the screen after it has been cleared. 

• 0n the M aSSI I screen, select "Parameters...Cumulative Data." Verify that all thedata 
fields (except for "Total Hours of Operation") are zeroed. If all fields do not display zero, 
try to zero it a second time. Select "Done." 


Note 


Note 
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"Ampere-Minutes of Internal Battery Charge" may or may not read zero when verifying the 
entered data, due to charging of the internal battery. 

• On theMaSSII screen, select "Parameters...Data Logs...." Select "InitializeEvent, Compli¬ 
ance and Trended." A dialog box will display "A re you sure you want to initialize all Data 
Logs?" Select "Yes." 

• A dialog box will display "Data LogsH aveBeen Initialized." Select "OK." 

• On the Data Logs screen select "Done." Close the M aSSI I session. 

• Completely power down the ventilator by disconnecting from AC power. 

• Disconnect the communications cable from the ventilator. 

• Date and sign the Run-in Datasheet. 

• Passed units are now ready for Safety Testing. 


Note 
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Chapter 9: Safety test 

Equipment required 

• H i-Pot Tester, Slaughter 106-2.5W (or equivalent) 

• Bio-Tek 601 Pro Series Safety Analyzer with Test Probe (or equivalent) 

Ground resistance 

1. Test the ground resistance between the foil owing locations using a minimum current source of 
10 Amps. Besureto makegood contact by firmly holding the test probe in place. 

• Ground prong on the AC power cord plug to a screw head on the left side rail. 

• Ground prong on theAC power cord plugtoascrew head on the right side rail. 

• Ground prong on theAC power cord plug to the head of theAC power cord clamp screw. 

2. Each of the three readings for ground resistance cannot exceed 0.2 ohms. 

Chassis leakage current 

1. Test the chassis leakage current between theAC power cord plug and one of the si derail screw 
heads. Besureto makegood contact by firmly holding the test probe in place. Test for each of 
the following conditions at the applicable voltage(s) for your location: 

• Normal, no fault conditions. 

• Open ground condition (singlefault condition). 

• Reversed hot/neutral condition (singlefault condition). 

2. Each of the three readings for chassis leakage current cannot exceed 

• 300 uAmps at 115 VAC (normal and single fault condition). 

• 100 uAmps at 240 VAC (normal condition). 

• 500 uAmps at 240 VAC (singlefault condition). 
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Hi-Pot 


SHOCK HAZARD! DO NOT touch the end of the probe or the Warning 
ventilator during any Hi-Pot testing. DO NOT touch the probe to 
any points other than those explicitly called out in the test process. 


9-2 


1. Plug the ventilator AC power cord into the H i-Pot tester. Use power cord adapters as needed. 

2. Turn on theH i-Pot testa. If the voltage is not already at zao, reduce the voltage to zero. 

3. Press theH i-Pot test probe against the ventilator AC power cord clamp screw head on the 
back of the ventilator. 

4. Steadily increase the voltage on theH i-Pot testa until it reads 1800 VAC. H old thaeforone 
second then reduce the voltage to zao and remove the probe from the ventilator. 

5. If theH i-Pot Tester has an indicator light to indicate that current is flowing through the filter 
components on the ventilator, it is expected the light may glow slightly. H oweva, there 
should not be a failure indicating abreakdown of insulation. 

6. Turn off theH i-Pot tester. 

7. Disconnect the ventilator AC power cord from the Hi-Pot tester. 
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Chapter 10: Final inspection 


Base Achieva final inspection 

Equipment required 

• IBM-compatible computer with Windows Operating System (95, 98, or NT) 

• M aSSI I software, Version 2.0a (or greater) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cable with gen¬ 
der changer 

• Calibration analyzer, Mallinckrodt PTS2000 

• 5-ft patient circuit, Model Y-6263 with exhalation manifold, Model Y-6353 

• Calibrated stop watch 

• Syringe, Ametek Model T-810, Ralston Model DPOVOOOO (or equivalent) 

• SMS test lung, Model SMS0015001 or SMS0015201 with resistance set to 20 and compliance 
set to 20 ml/cmH 2 0 

• Rp50 resistor 

• Alarm tester, P/N Y-100864-00A 

• Digital multimeter, Fluke77 (or equivalent) 

• 18-in flex hose, P/N L-002777-000 (or equivalent, 18-24-in) 

• H igh pressure/flow source, 0 2 [up to 80 psi (5.52 bar) and 180 Ipm] 

• Pediatric patient circuit, Model Y-6464 

• Rp200 resistor (or adjustable valve) 

• 12-V battery with external battery cable 

• 24-V battery with external battery cable 

• M iscellaneous patient circuit adapters 

If the ventilator fails any step and isto be rejected, describe the parameter that isnot in compli- Notes 
ancewith the specification in the comments section of the Achieva Final Inspection Datasheet 
(Datasheet). 

The Alarm Silence Reset button may be used to reset alarms as needed. 
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Ventilator preliminary checks 

1. Verify the ventilator's serial number agrees with the attached paperwork. Verify all necessary 
operations needed prior to FINAL IN SPECTION have been completed. 

2. Record on the Data Sheet the date, the serial number of the ventilator under test, and the 
inspector's name. Record the serial number of the PTS2000 that will be used for this process. 

3. Record on the Data Sheet if the ventilator passed or failed this section of the process. 

Self-test 

1. Connect the ventilator to AC power. All LEDsshould I ight and turn off except for the AC and 
BATTERY CH ARGIN G LEDswhich should remain on. Theaudiblealarm will sound 
momentarily and the unit will cycle. Initiate a SELF-TEST as follows: 

• Connect a 5-ft patient circuit with exhalation manifold to the ventilator. 

• Press ENTER, then press M EN U/ESC. The unit will display "Press ENTER to begin 
User Self Test." 

• PressENTER and wait for the unit to display "Press ENTER when ready to begin test." 

• Block the open end of the exhalation manifold and pressENTER. If the SELF-TEST 
passes, only the AC and BATTERY CHARGING LEDs will remain lit, and the 
ventilator'sdisplay will show "Test PASSED." Any LED flashing at the end of the test 
means that a failure has occurred. 

• Remove the 5-ft patient circuit with exhalation manifold. 

2. Record on the Data Sheet if the ventilator passed or failed this section of the process. 

Pressure accuracy test 

ThePTS2000 must be on at least 15 minutes prior to use. 

1. Verify the PATIENT PRESSURE meter needle is within 1/2 needle's width of "0". 

2. Select and zero screen 1 on the PTS2000. 


Note 
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See Appendix A, "PTS2000 Menu Structure," for PTS2000 screen setup. 


Note 


3. Connect the syringe to both the Low Pressure"+" port on thePTS2000 and the PATIENT 
PRESSURE port on the ventilator. 

4. Observe the PTS2000 and apply a pressure of 6.00 (+/- 0.50) cmH 2 0. Verify the pressure 
value on thePATIENT PRESSURE meter iswithin 2 cmH 2 0 of the value displayed on the 
PTS2000. 

5. Increase the pressure slowly until the Setting Error LED lights and an audi ble alarm sounds. 
Verify the PTS2000 displays 15.00 anH 2 0 (+/- 2.00) cmH 2 0. 

6. Observe the PTS2000 and apply a pressure of 80.00 (+/-0.50) cmH 2 0. Verify the pressure 
value on thePATIENT PRESSURE meter iswithin 2 cmH 2 0 of the value displayed on the 
PTS2000. 

7. Use the syringe to decrease the pressure to approximately "0". If necessary, press ALARM 
SILENCE/RESET. 

8. Record on theData Sheet if the ventilator passed or failed this section of the process. 


Pressure trigger test 


1. Remove the tubing from the Low Pressure 
Pressureport on thePTS2000. 

2. Set the following parameters: 

• Mode 

• Volume 

• Breath Rate 

• Inspiratory Time 

• Sensitivity 

• Pressure Setting 

• Peep 

• Low Pressure 


+" port on the PTS2000 and connect it to the Low 


= A/C 
= 1000ml 
= 6 bpm 
= 2.0 seconds 
= 5 Ipm 
= 0 cmH 2 0 
= 0 cmH 2 0 
= 1 cmH 2 0 
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• High Pressure =80cmH 2 O 

• Pressure Trigger =5cmH 2 0 

• Operating Altitude = Set for the local elevation 

• Alarm Latching Status =LATCHING 

3. Set the unit to VENTILATE. Alarms may occur during this test. Press ALARM 

SILENCE/RESET to silence the alarms. 

When using the Low Pressure"-" port, the PTS2000 does not display the negative sign "-"when Note 
the pressure is negative. 

4. Between cycles, slowly decrease the pressure until theASSIST/SPONTAN EOUS LED lights 
and the ventilator autocycles. Verify the pressure displayed on thePTS2000 is at negative 5.00 
(+/- 2.00) cmH 2 0. Record the pressure reading on the Data Sheet. 

5. Set the pressure trigger level to 10 cmH 2 0. 

6. Between cycles, slowly decrease the pressure until theASSIST/SPONTAN EOUS LED lights 
and the ventilator autocycles. Verify the pressure displayed on thePTS2000 isat negative 
10.00 (+/- 2.00) cmH 2 0. Record the pressure reading on the Data Sheet. 

7. U se the syri nge to i ncrease the pressure to approxi mat el y "0". D i sconnect the syri nge from the 
vent i I ator, and set the venti I ator to ST A N D B Y. 

8. Press the ALARM SILENCE/RESET button if necessary. 

9. Set the pressure trigger level to 2 cmH 2 0. 

10. Record on theData Sheet if the venti I ator passed or failed this section of the process. 

Volume accuracy test 

1. Verify an Rp50 resistor is connected to the H igh Flow Inlet port of the PT S2000 with a 5-ft 
patient circuit and exhalation manifold attached. Attach the other end of the patient circuit to 
the venti I ator. 
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2. Select and zero screen 2 on the PTS2000. 

3. Set following parameters: 

• Volume 1000 ml 

• Breath Rate 10 bpm 

• Inspiratory Time 2.0 seconds 

4. Set the unit to VENTILATE and allow the PTS2000 reading to stabilize. 

5. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) I iters and must not 
vary by more than 0.010 I iters between 2 consecutive cycles. Record the average volume on 
the Data Sheet. 

6. Set the unit to STAN DBY, then back to VENTILATE. Allow thePTS2000 reading to 
stabilize. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
volume on the Data Sheet. 

7. Verify the two recorded readings for 1000 ml do not differ by more than 0.030 liters. 

8. Set the unit to STAN DBY. 

9. Set the following parameters: 

• Volume 2000 ml 

• Breath Rate 6bpm 

• Inspiratory Time 3.5 seconds 

10. Set the unit to VENTILATE and allow the PTS2000 reading to stabilize. 

11. The average volume reading must be 2.000 +/- 0.070 (1.930 to 2.070) I iters and must not 
vary by more than 0.010 liters between 2 consecutive cycles. Record the average volume on 
the Data Sheet. 

12. Set the unit to STAN DBY, then back to VENTILATE. Allow the PT S2000 reading to 
stabilize. The average volume reading must be2.000 +/- 0.070 (1.930 to 2.070) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
volume on the Data Sheet. 
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13. Verify the two recorded readings for 2000 ml do not differ by more than 0.030 liters. 

14. Set the unit to STAN D BY and disconnect the patient circuit from the ventilator and the 
PTS2000. 

15. Record on theData Sheet if the ventilator passed or failed this section of the process. 
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Operational test 

1. Set the following parameters: 

• Volume 1000 ml 

• Inspiratory Time 1.2 seconds 

• Breath Rate 10 bpm 

2. Select and zero screen 1 on the PTS2000. 

3. Connect a test lung to the H igh Flow Exhaust of the PTS2000, using a 5-ft patient circuit 
with an exhalation manifold. Connect the ventilator's patient air port to the PTS2000 H igh 
Flow Inlet using an 18-24-in flex hose. The small striped/colored tubing on the patient 
circuit should be connected to both the ventilator and thePTS2000 Low Pressure"+" port. 
The other small tube on the patient circuit should be connected between the ventilator and 
the exhalation valve. 

4. Set the unit to VENT I LATE. 

5. Press M EN U/ESC, then pressthe up or down arrow key to select "VENTILATIN G HOURS." 
Verify the "Ventilating hours si nee last maintenance" is correct. Pressthe up or down arrow 
key to select "DATE AN D TIME," then press ENTER. Verify the date and the time are 
correct. If thedateand time are correct, pressM EN U/ESC twice. If thedateand time are not 
correct, set the correct date and time and shut down the ventilator for at least 5 seconds. Turn 
the ventilator back on and check the date and time. If thedateand time cannot beheld 
correctly, reject the unit. 

6. Check the peak pressure on the PT S2000. Verify the ventilator's front panel meter peaks 
within 8cmH 2 0 of the peak pressure value, then returns to "0". 

7. Set the Inspiratory Time to 2.0 seconds. 
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8, Record on theData Sheet if the ventilator passed or failed this section of the process. 

Power switchover test 


The BATTERY CH ARGIN G LED will periodically turn off, then turn back on. This is normal N ote 

operation. 

1. Connect a 24-V battery to the ventilator's external battery jack using an external battery cable. 

2. Disconnect the ventilator from AC power. The POW ER SWITCHOVER LED will flash and 
an alarm will sound. The EXTERN AL BATTERY LED will come on and the BATTERY 
CHARGING LED will stay on. The AC LED will turn off. 

3. PresstheALARM SILEN CE/RESET button to reset the alarm and the POW ER 
SWITCHOVER LED. 

4. Set the unit to STAND BY. The BATTERY CHARGING LED will turn off. 

5. Set the unit to VENTILATE. TheBATTERY CHARGING LED will turnon. 

6. Disconnect the 24-V battery. The POW ER SWITCHOVER LED will flash, theINTERNAL 
BATTERY LED will light, and an alarm will sound, TheEXTERNAL BATTERY and 
BATTERY CHARGING LEDs will turnoff. 

7. PresstheALARM SI LEN CE/RESET button to reset the alarm and the POW ER 
SWITCHOVER LED. 

8. Connect the 24-V battery. Verify theEXTERNAL BATTERY and BATTERY CHARGING 
LEDs light and theINTERNAL BATTERY LED turns off. The ventilator should not alarm 
POWER SWITCHOVER. 

9. Connect the venti lator to AC power. Verify the AC LED lightsand theEXTERNAL 
BATTERY LED turns off. The ventilator should not alarm POWER SWITCHOVER. 

10. Disconnect the 24-V battery. 

11. Set the venti lator to STAN D BY, then back toVENTILATE. 
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12. Connect a 12-V battery to the ventilator's external battery j ack using an external battery cable. 

13. Disconnect the ventilator from AC power. The POW ER SWITCHOVER LED will flash and 
an alarm will sound. The EXTERN AL BATTERY LED will come on and theAC LED will 
turn off. 

14. Press theALARM SILENCE/RESET button to reset the alarm andthePOWER 
SWITCHOVER LED. 

15. Disconnect the 12-V battery. The POW ER SWITCHOVER LED will flash, the INTERNAL 
BATTERY LED will light and an alarm will sound. The EXTERN AL BATTERY and 
BATTERY CHARGING LEDs will turnoff. 

16. Press theALARM SILENCE/RESET button to reset the alarm andthePOWER 
SWITCHOVER LED. 

17. Press and hold the TEST BATTERY button. The front panel meter needle must display a 
value greater than 65. 

18. Connect the 12-V battery. Verify the EXTERN AL BATTERY and BATTERY CHARGING 
LEDs light and the INTERNAL BATTERY LED turns off. The ventilator should not alarm 
POWER SWITCHOVER. 

19. Connect the ventilator to AC power. Verify theAC LED lights and the EXTERN AL 
BATTERY LED goes out. The ventilator should not alarm POWER SWITCHOVER. 

20. Disconnect the 12-V battery from the ventilator. 

21. Record on theData Sheet whether the ventilator passed or failed this section of the process. 


Remote jack test 

1. Connect the al arm tester to the R E M OT E A LA R M output on the venti I ator. Connect a di gi tal 
multimeter to the tester (red wire to"+" black wire toSet the multimeter to VDC. 

2. Set the selection knob to SUPPLY. Verify the displayed voltage is 8,0 +/- 0.4 VDC. 

3. Set the knob to the VISUAL position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 
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4. Set the knob to the AUDIBLE position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 

5. Set the HIGH PRESSU RE to 25 cmH 2 0. 

6. Within 2 cycles verify: 

• The alarm sounds. 

• The High Pressure LED flashes. 

7. Verify the displayed voltageisO.O +/- 0.4 VDC. 

8. Set the knob to the VISUAL position. Verify the displayed voltageisO.O +/- 0.4 VDC. 

9. Press theRESET button on the alarm tester. The voltage displayed should remain at 0.0 +/- 
0.4 VDC. 

10. Set the knob to the AUDIBLE position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 

11. Verify the Peak Pressure displayed on the PT S2000 is less than 35 cmH 2 0. 

12. Set the HIGH PRESSURE to 80 cmH 2 0. Verify the HIGH PRESSURE LED stops flashing. 
If necessary, press ALARM SILENCE/RESET to reset the SETTING ERROR LED if it occurs. 

13. Disconnect the patient pressure tubing from the ventilator. Within 2 cycles verify the 
SETTING ERROR LED flashes and the alarm sounds, W ithin 3 cycles verify: 

• An audible5-pulsealarm sounds. 

• The LOW PRESSURE/APNEA LED flashes. 

14. Verify the displayed voltage is pulsing. 

15. Set the knob to the VISUAL position. Verify the displayed voltageisO.O +/- 0.4 VDC. 

16. Press the RE SET button on the alarm tester. 

17. Reconnect the patient pressure tubing. If necessary, after the LOW PRESSURE/APNEA LED 
goes out, pressALARM SILENCE/RESET to reset the SETTIN G ERROR LED. 

18. Set the unit to STAN D BY and verify the displayed voltageisO.O +/- 0.4 VDC. 

19. Set the knob to the AUDIBLE position. Verify the displayed voltageisO.O +/- 0.4 VDC. 
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20. PresstheALARM SILENCE/RESET button on the ventilator and verify thedisplayed voltage 
is4.5 +/- 0.4 VDC. 

21. Disconnect the tester from the ventilator. 

22. Record on theData Sheet whether the ventilator passed or failed this section of the process. 


10-10 


Nurse call output test 

1. Connect the alarm tester to the N U RSE CALL output jack of the ventilator. 

2. Set the alarm tester selection knob to Battery Check. Verify the voltage is greater than 8 
VDC. 

3. Set the selection knob to Nurse Call. Set the multi meter to ohms. 

• If the Digital M ultimeter reads greater than 1.0 M£1 (1 megaohm), go to step 4. 

• If the Digital M ultimeter reads less than 1.0 ohm, go to step 12. 

4. Turn off the multimeter and set the selection knob to Alarm Test. 

5. Set the unit to VEN TI LATE. After the ventilator completes its start up sequence verify the 
LED on the test fixture is not lit. 

6. Set the HIGH PRESSURE to 40. Within 2 cycles, verify the LED on the test fixture is lit 
continuously as the H IGH PRESSURE LED flashes and an audiblealarm sounds. 

7. Set the HIGH PRESSU RE to 80 and pressALARM SI LEN CE/RESET. Verify the LED on the 
test fixture turns off, the H IGH PRESSU RE LED stops flashing, and the audible alarm resets. 
If necessary, pressALARM SILENCE/RESET to reset the SETTIN G ERROR LED if it occurs. 

8. Disconnect the patient pressure tubing from the ventilator. 

9. Within 2 breaths, verify the SETTIN G ERROR LED flashes and the alarm sounds. Within 3 
breaths, verify theLOW PRESSURE LED lights and a 5-pulse alarm isgenerated along with 
a correspond i ng fl ashi ng of the test fixture LED. 

10. Reconnect the patient pressure tubing and pressALARM SILENCE/RESET. Verify the LED 
on the test fixture stops flashing, theLOW PRESSU RE and SETTIN G ERROR LEDs stop 
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flashing, and the audible alarm resets. 

11. Goto step 19. 

12. Turn off the multimeter and set the knob toALARM Test. 

13. Set the unit toVENTILATE. After the ventilator completes its start-up sequence, verify that 
the LED on the test fixture is lit. 

14. Set theH IGH PRESSURE to 40. Within 2 cycles, verify the LED on the test fixture turns off 
as the HIGH PRESSURE LED flashes and an audible alarm sounds. 

15. Set the HIGH PRESSU RE to 80 and pressALARM SI LEN CE/RESET. Verify the LED on the 
test fixture turns on, theH IGH PRESSURE LED stops flashing, and theaudiblealarm resets. 

If necessary, pressALARM SILENCE/RESET to reset the SETTING ERROR LED if it occurs. 

16. Disconnect the patient pressure tubing from the ventilator. 

17. Within 2 breaths, verify the SETTIN G ERROR LED flashes and the alarm sounds. The test 
fixture LED will turn off while the alarm sounds. Within 3 breaths, verify theLOW 
PRESSURE LED lights and a 5-pulse alarm isgenerated, along with a corresponding flashing 
of the test fixture LED. 

18. Reconnect the patient pressure tubing and pressALARM SILENCE/RESET. Verify the LED 
on the test fixture stops flashing and is lit continuously, theLOW PRESSURE and SETTIN G 
ERROR LEDsstop flashing, and theaudiblealarm resets. 

19. D isconnect the alarm tester from the ventilator and set the selection knob of the tester to 
Supply. 

20. Set the ventilator to STAN DBY. 

21. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Pressure cycle test 

A VOLUM E cannot beset if the ventilator is in the PRESSU RE mode. N ote 
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1. Remove the 18-24-in flex hose connecting the ventilator to the PTS2000 High Flow Inlet 
port. Disconnect the test lung from thePTS2000 H igh Flow Exhaust port and connect the 
test lung to the ventilator's Patient Air port. 

2. Set the ventilator to VENTILATE, then set the following parameters: 

• Pressure Setting =10cmH 2 O 

• Peep = 5cmH 2 0 

• Low Pressure =13cmH 2 0 

3. Allow the ventilator to cycle for a minimum of 1 minute. Observe the continuous pressure 
readings on the PT S2000. Verify the readings alternate between alow of 5.00 cmH 2 0 
(+/-2.50 cmH 2 0), and a high of 15.00 cmH 2 0 (+/-2.50 cmH 2 0). Disregard any readings 
between the low and the high readings. 

4. Set the following parameters: 

• Peep =10cmH 2 O 

• Pressure Setting =20cmH 2 O 

5. Allow the ventilator to cycle for a minimum of 1 minute. Observe the continuous pressure 
readings on thePTS2000. Verify the readings alternate between a low of 10.00 cmH 2 0 
(+/-2.50 cmH 2 0), and a high of 30.00 cmH 2 0 (+/-2.50 cmH 2 0). Disregard any readings 
between the low and the high readings. 

6. Set the unit to STAN D BY, then set the following parameters: 

• Pressure Setting =0cmH 2 O 

• Peep =0cmH 2 O 

• Low Pressure =lcmH 2 0 

7. Disconnect the patient circuit with test lung from the ventilator. 

8. Record on theData Sheet whether the ventilator passed or failed this section of the process. 


October 2003 



Achieva Ventilator Service Manual 


Final Inspection 


Flow sensitivity test 


ThePTS2000 must be on at least 15 minutes prior to use. 


Note 


1. Set or verify the foil owing parameters: 


Power 

= AC 

Mode 

= A/C 

Volume 

= 1000 ml 

Inspiratory Time 

= 2.0 seconds 

Sensitivity 

= 5 Ipm 

Breath Rate 

= 6 bpm 

Pressure Setting 

= 0 cmH 2 0 

Peep 

= 0 cmH 2 0 

Low Pressure 

= 1 cmH 2 0 

High Pressure 

= 80 cmH 2 0 


2. Connect the high pressure/flow source to the ventilator's air inlet port. Verify that an 18- 
24-in flex hose is connected from the ventilator's patient air port to the PTS2000 high flow 
inlet port. 

3. Select and zero the screen on thePTS2000: 

• Screen 3 if using Air source. 

• Screen 5 if using Oxygen source. 


Alarms will occur. Disregard any alarms during this section. ALARM SILENCE/RESET maybe Note 
used to reset the audible alarm. 

4. Set the unit to VENT I LATE. 

5. Allow the ventilator 3 cycles to stabilize. Verify the ASSIST/SPON TAN EOUS LED does not 
light or blink. 

6. Between cycles, as the flow readings stabilize, increase the flow slow enough to beableto see 
each digit change on the PTS 2000 until the ventilator autocycles. Verify the 
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A SSI ST /SP 0 N T A N E 0 U S L E D I i g hts bet ween cycl es. 

7. Set the ventilator to STAN DBY, Verify the flow is set at 5.00 (+/- 1.00) Ipm. (The reading 
should be within 0.1 Ipm of the reading oberved in step 6 when the unit started to autocycle. 
If it is not, repeat steps 6 and 7.) Record the flow reading on the Data Sheet. 

8. Set the SENSITIVITY to 15 Ipm. 

9. Set the ventilator to VENTILATE. 

10. Allow the ventilator 3 cycles to stabilize. Verify the ASSIST/SPON TAN EOUS LED does not 
light or blink. 

11. Between cycles, as the flow readings stabilize, increase the flow slow enough to beableto see 
each digit change on the PTS 2000 until the ventilator autocycles. Verify the 
ASSIST/SPON TAN EOUS LED lights between cycles. 

12. Set the ventilator to STAN DBY. Verify the flow reading is 15.00 (+/- 1.00) Ipm. (The reading 
should bewithin 0.1 Ipm of the reading oberved in step 11 when the unit started to autocycle. 
If it is not, repeat steps 11 and 12.) Record t6heflow reading on the Data Sheet. 

13. Turn off the flow source. 

14. Disconnect theH igh Pressure/Flow Source and remove the 18-24-in flex hose. 

15. Record on theData Sheet if the ventilator passed or failed this section of the process. 


Completion 


1. Set, or verify, the following parameters: 


Mode 

Volume 

Inspiratory Time 
Sensitivity 
Breath Rate 
Pressure Setting 
Peep 


= A/C 
= 1000 ml 
= 1.5 seconds 
= 5 Ipm 
= 10 BPM 
= 0 cmH 2 0 
= 0 cmH 2 0 
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• Low Pressure =25cmH 2 0 

• High Pressure =30cmH 2 O 

• Pressure Trigger =2cmH 2 0 

• Expiratory Sensitivity =15% 

• Flow Acceleration = Off 


2. Connect the computer to the venti lator, usi ng the communications cable. 

3. Initiate a MaSSI I session. 

4. Enter your User ID and Password; then select "OK." 

DO NOT use the MaSSII "Setup...Initialize NVRAM" command. This Ca Ution 
command will reset all calibration parameters and unit information to 
defaults. This will also reset the 0 perating Hours to zero. A complete 
re-calibration will be required and the operating hours will have to be 
re-entered. 

5. On the MaSSI I, select "Parameters... Data Logs...". 

6. Select "Initialize Event, Compliance and Trended." A dialog box will display "A re you sure 
you want to initialize all Data Logs?" Select "Yes." 

7. A dialog box will display "Data LogsH aveBeen Initialized." Select "OK." 

8. Disconnect the communications cable. 

9. Select "Done" to cl ear the screen. 

10. Close out the M aSSI I Software. 

11. Disconnect the ventilator from AC power. It will take up to 30 seconds for the venti lator to 
shut down. 

12. Wrap the ventilator's power cord around the cord wrap feet and secure it in place. 
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13. Record on theData Sheet if the ventilator passed or failed this section of the process. 

14. If the ventilator passed the entire final inspection, sign and date the Data Sheet. 
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Base Achieva Final Inspection Data Sheet 


BASE ACHIEVA FINAL INSPECTION DATA SHEET 


PTS2000 #: 


Definitions: Date: 


/ / 


P=PASS 

F=FAIL 


PRELIMINARY CHECKS _ 

SELF-TEST _ 

PRESSURE ACCURACY TEST _ 

PRESSURE TRIGGER TEST _ 

-5 cmH 2 0_ -10cmH 2 O_ 

(-3.0 to-7.0) (-8.0 to-12.0) 

VOLUME ACCURACY TEST 


Unit Serial #:_ 

Inspected by:_ 

NURSE CALL OUTPUT TEST_ 
PRESSURE CYCLE TEST 


Vol. @ 1.0 L: 


Vol. @ 2.0 L; 


OPERATIONAL TEST 


(0.950 - 1.050) 


(1.930 - 2.070) 


FLOW SENSITIVITY _ 

5 1pm_ 15 1pm_ 

(4.0-6.0) (14.0-16.0) 


POWER SWITCHOVER TEST 


REMOTE JACK TEST 


COMPLETION 


SIGNATURE: _ 
COMMENTS: 


This ventilator has passed all tests specified in this process. 

DATE: 
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Achieva PS and PS0 2 final inspection 

Equipment required 

• Modem, Hayes compatible, 9600 BAUD minimum 

• 2 telephone lines, analog (or phone line simulator, Viking DLE-200B) 

• IBM-compatiblecomputer with Windows operating system (95, 98, or NT) 

• M aSSI I software, Version 2.0a (or greater) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cablewith gen¬ 
der changer 

• Calibration analyzer, M allinckrodt PTS2000 

• 5-ft patient circuit, Model Y-6263 with exhalation manifold, Model Y-6353 

• Calibrated stop watch 

• Syringe, Ametek Model T-810, Ralston Model DPOV0000 (or equivalent) 

• SMStest lung, Model SMS0015001 orSMS0015201 with resistance set to 20 and compliance 
set to 20 ml/cmH 2 0 

• Rp50 resistor 

• Alarm tester, P/N Y-100864-00A 

• Digital multimeter, Fluke77 (or equivalent) 

• 18-in flex hose, P/N L-002777-000 (or equivalent, 18-24-in) 

• H igh pressure/flow source, 0 2 [up to 80 psi (5.52 bar) and 180 Ipm] 

• Pediatric patient circuit, Model Y-6464 

• Rp200 resistor (or adjustable valve) 

• 12-V battery with external battery cable 

• 24-V battery with external battery cable 

• M iscelIaneous patient circuit adapters 

If the ventilator fails any step and is to be rejected, describe the parameter that is not in compli- N otes 
ancewith the specification in the comments section of the Achieva Final Inspection Datasheet 
(Datasheet). 

The AI arm Silence Reset button may be used to reset alarms as needed. 
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TheLEAK, OXYGEN BLEN DIN G, and FLOW SENSITIVITY TESTS may be performed at any 
time throughout this process, aslong as they are performed before the Completion section. 

Ventilator preliminary checks 

1. Verify the ventilator's serial number agrees with the attached paperwork. Verify all necessary 
operations needed prior to FINAL IN SPECTION have been completed. 

2. Record on the Data Sheet the date, the serial number of the ventilator under test, and the 
inspector's name. Record the serial number of the PTS2000 that will be used for this process. 

3. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Self-test 

1. Connect the ventilator to AC power. All LEDsshould I ight and turn off except for the AC and 
BATTERY CH ARGIN G LEDswhich should remain on. The audible alarm will sound 
momentarily and the unit will cycle. InitiateaSELF- TEST as follows: 

• Connect a 5- ft patient circuit with an exhalation manifold to the ventilator. 

• Press ENTER, then press M EN U/ESC. The unit will display "Press ENTER to begin 
User Self Test." 

• Press ENTER and wait for the unit to display "Press ENTER when ready to begin test." 

• Block the open end of the exhalation manifold and pressENTER. If the SELF-TEST 
passes, only theAC and BATTERY CH ARGIN G LEDswill remain lit, and the ventila¬ 
tor's display will show "Test PASSED." Any LED flashing at the end of the test means that 
a failure has occurred. 

• Removethe5- ft patient circuit with exhalation manifold. 

2. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Pressure accuracy test 

ThePTS2000 must beon at least 15 minutes prior to use. Note 
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1. Verify the PATIENT PRESSURE meter needle is within 1/2 needle's width of "0". 

2. Select and zero screen 1 on the PTS2000. 

See Appendix A, "PTS2000 Menu structure," for PTS2000 screen setup. 

3. Connect the syringe to both the Low Pressure"+" port on thePTS2000 and the PATIENT 
PRESSURE port on the ventilator. 

4. Observe the PTS2000 and apply a pressure of 6.00 (+/- 0.50) cmH 2 0. Verify the pressure 
value on thePATIENT PRESSURE meter iswithin 2 cmH 2 0 of the value displayed on the 
PTS2000. 

5. Increase the pressure slowly until the Setting Error LED lights and an audiblealarm sounds. 
Verify the PTS2000 displays 15.00 cmH 2 0 (+/- 2.00) cmH 2 0. 

6. Observe the PTS2000 and apply a pressure of 80.00 (+/-0.50) cmH 2 0. Verify the pressure 
value on thePATIENT PRESSURE meter iswithin 2 cmH 2 0 of the value displayed on the 
PTS2000. 

7. Use the syringe to decrease the pressure to approximately "0". If necessary, press ALARM 
SILENCE/RESET. 

8. Record on the Data Sheet if the ventilator passed or failed this section of the process. 

Pressure trigger test 

1. Remove the tubing from the Low Pressure"+" port on the PT S2000 and connect it to the Low 
Pressureport on the PTS2000. 

All F|0 2 settings in this process areonly for PS0 2 units. 


Note 


Note 
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2. Set the foil owing parameters: 

• Mode 

• Sensitivity 

• Pressure Setting 

• Peep 

• Low Pressure 

• High Pressure 

• F l°2 

• Pressure Trigger 

• Operating Altitude 

• Alarm Latching Status 


= SPON (10 bpm backup rate"N ") 
= 5 I pm 
= 0 cmH 2 0 
= 0 cmH 2 0 
= 1 cmH 2 0 
= 80 cmH 2 0 
= 21 % 

= 5 cmH 2 0 

= Set for the local elevation 
= LATCHING 


3. Set the unitto VENTILATE. Alarms may occur during this test. PressALARM 
SILENCE/RESET to silence the alarms. 


W hen using the Low Pressure"-" port, the PTS2000 does not display the negative sign when N ote 

the pressure is negative. 

4. Decrease the pressure slowly until theASSIST/SPONTAN EOUS LED lights and the 
ventilator cycles. Verify the pressure displayed onthePTS2000 is at negative 5.00 (+/- 2.00) 
cmH 2 0. Record the pressure reading on the Data Sheet. 

5. Set the pressure trigger level to 10 cmH 2 0. 

6. Decrease the pressure slowly until theASSIST/SPONTAN EOUS LED lights and the 
ventilator cycles. Verify the pressure displayed on the PT S2000 is at negative 10.00 (+/- 2.00) 
cmH 2 0. Record the pressure reading on the Data Sheet. 

7. U se the syri nge to i ncrease the pressure to approxi mat el y "0". D i sconnect the syri nge from the 
ventilator, and set the ventilator to STAN DBY. 

8. PressALARM SI LEN CE/RESET, if necessary. 

9. Set the Pressure Trigger level to 2 cmH 2 0. 
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10. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Volume accuracy test 

1. Verify an Rp50 resistor is connected to the H igh Flow Inlet port of the PT S2000 with a 5-ft 
patient circuit and exhalation manifold attached. Attach the other end of the patient circuit to 
the ventilator. 

2. Select and zero screen 2 on the PTS2000. 

3. Set following parameters: 


Mode 

= A/C 

Volume 

= 1000 ml 

Breath Rate 

= 10 bpm 

Inspiratory Time 

= 2.0 seconds 

Sensitivity 

= 5 Ipm 

Pressure Support 

= 0 cmH 2 0 

Peep 

= 0 cmH 2 0 

Low Pressure 

= 1 cmH 2 0 

High Pressure 

= 80 cmH 2 0 

f,o 2 

= 21% 


4. Set the unit to VENTILATE and allow thePTS2000 reading to stabilize. 

5. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) liters and must not 
vary by more than 0.010 liters between 2 consecutive cycles. Record the average volume on 
theData Sheet. 

6. Set the unit to STAN DBY, then back to VENTILATE. Allow thePTS2000 reading to 
stabilize. The average volume reading must be 1.000 +/- 0.050 (0.950 to 1.050) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
volume on the Data Sheet. 

7. Verify the two recorded readings for 1000 ml do not differ by more than 0.030 liters. 

8. Set the unit to STAN DBY. 
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9. Set the following parameters: 

• Volume 2000 ml 

• Breath Rate 6bpm 

• Inspiratory Time 3.5 seconds 

10. Set the unit to VENTILATE and allow the PTS2000 reading to stabilize. 

11. The average volume reading must be 2.000 +/- 0.070 (1.930 to 2.070) I iters and must not 
vary by more than 0.010 I iters between 2 consecutive cycles. Record the average volume on 
the Data Sheet. 

12. Set the unit to STAN DBY, then back to VENTILATE. Allow thePTS2000 reading to 
stabilize. The average volume reading must be2.000 +/- 0.070 (1.930 to 2.070) liters and 
must not vary by more than 0.010 liters between 2 consecutive cycles. Record the average 
vol ume on the D ata Sheet. 

13. Verify the two recorded readings for 2000 ml do not differ by more than 0.030 liters. 

14. Set the unit to STAN DBY and disconnect the patient circuit from the ventilator and the 
PTS2000. 

15. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Operational test 

1. Set the following parameters: 

• Volume 1000 ml 

• Inspiratory Time 1.2 seconds 

• Breath Rate 10 bpm 

• Sensitivity 25 1pm 

2. Select and zero screen 1 on the PTS2000. 

3. Connect a test lung to the H igh Flow Exhaust of the PTS2000, using a 5-ft patient circuit 
with an exhalation manifold. Connect the ventilator's patient air port tothePTS2000 H igh 
Flow Inlet using an 18-24-in flex hose. The small striped/colored tubing on the patient 
circuit should be connected to both the ventilator and the PTS2000 Low Pressure"+" port. 
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The other small tube on the patient circuit should be connected between the ventilator and 
the exhalation valve. 

4. Set the unit to VENT I LATE. 

5. Press M EN U/ESC, then press the up or down arrow key to select "VENT I LATIN G HOURS." 
Verify the "Ventilating hours si nee last maintenance" is correct. Press the up or down arrow 
key to select "DATE AN D TIME," then press ENTER. Verify the date and the time are 
correct. If thedateand time are correct, pressM EN U/ESC twice. If thedateand time are not 
correct, set the correct date and time and shut down the ventilator for at least 5 seconds. Turn 
the ventilator back on and check the date and time. If thedateand time cannot beheld 
correctly, reject the unit. 

6. Check the peak pressure on the PT S2000. Verify the ventilator's front panel meter peaks 
within 8cmH 2 0 of the peak pressure value, then returns to "0". 

7. At the start of a breath, set the MODE toSPON .Using a stopwatch, start timing 
immediately when the expiratory cycle of the breath ends. Press the up or down arrow key to 
select "Y" forthe"10BPM Back Up Rate" and then pressENTER. 

8. Stop the stopwatch when the audible alarm sounds. Verify that the stopwatch displays 20.0 
(+/-1.0) seconds, the LOW PRESSURE/APNEA LED flashes, and the ventilator starts 
ventilating. 

9. PressALARM SILENCE/RESET and settheMODE toA/C. 

10. Verify or set the following parameters: 

• Sensitivity 5 1pm 

• Inspiratory Time 2.0 seconds 

11. Record on theData Sheet if the ventilator passed or failed this section of the process. 
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Power switchover test 


The BATTERY CHARGING LED will periodically turn off, then turn back on. This is normal Note 

operation. 

1. Connect a24-V Battery to the ventilator's external battery jack using an external battery 
cable. 

2. Disconnect the ventilator from AC power. ThePOW ER SW ITCH OVER LED will flash and 
an alarm will sound. The EXTERN AL BATTERY LED will come on and the BATTERY 
CHARGING LED will stay on. The AC LED will turn off. 

3. PresstheALARM SILEN CE/RESET button to reset the alarm and the POW ER 
SWITCHOVER LED. 

4. Set the unit to STAND BY. The BATTERY CHARGING LED will turnoff. 

5. Set the unit to VENTILATE. TheBATTERY CHARGING LED will turnon. 

6. Disconnect the 24-V Battery. ThePOW ER SWITCHOVER LED will flash, theINTERNAL 
BATTERY LED will light, and an alarm will sound. TheEXTERNAL BATTERY and 
BATTERY CHARGING LEDs will turnoff. 

7. PresstheALARM SI LEN CE/RESET button to reset the alarm and the POW ER 
SWITCHOVER LED. 

8. Connect the 24-V Battery. Verify the EXTERNAL BATTERY and BATTERY CHARGING 
LEDs light and theINTERNAL BATTERY LED turns off. The ventilator should not alarm 
POWER SWITCHOVER. 

9. Connect the ventilator to AC power. Verify the AC LED lightsand the EXTERN AL 
BATTERY LED turns off. The ventilator should not alarm POWER SWITCHOVER. 

10. Disconnect the 24-V battery. 

11. Set the ventilator to STAN D BY, then back toVENTILATE. 
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12. Connect a 12-V battery to the ventilator's external battery j ack using an external battery cable. 

13. Disconnect the ventilator from AC power. The POW ER SWITCHOVER LED will flash and 
an alarm will sound. The EXTERN AL BATTERY LED will come on and theAC LED will 
turn off. 

14. Press theALARM SILENCE/RESET button to reset the alarm andthePOWER 
SWITCHOVER LED. 

15. Disconnect the 12-V battery. The POW ER SWITCHOVER LED will flash, the INTERNAL 
BATTERY LED will light and an alarm will sound. The EXTERN AL BATTERY and 
BATTERY CHARGING LEDs will turnoff. 

16. Press theALARM SILENCE/RESET button to reset the alarm andthePOWER 
SWITCHOVER LED. 

17. Press and hold the TEST BATTERY button. The front panel meter needle must display a 
value greater than 65. 

18. Connect the 12-V battery. Verify the EXTERN AL BATTERY and BATTERY CHARGING 
LEDs light and the INTERNAL BATTERY LED turns off. The ventilator should not alarm 
POWER SWITCHOVER. 

19. Connect the ventilator to AC power. Verify theAC LED lights and the EXTERN AL 
BATTERY LED goes out. The ventilator should not alarm POWER SWITCHOVER. 

20. Disconnect the 12-V battery from the ventilator. 

21. Record on theData Sheet whether the ventilator passed or failed this section of the process. 


Remote jack test 

1. Connect the alarm tester to the REMOTE ALARM output on the ventilator. Connect a digital 
multimeter to the tester (red wire to"+" black wire toSet the multimeter to VDC. 

2. Set the selection knob to Supply. Verify the displayed voltage is 8.0 +/- 0.4 VDC. 

3. Set the knob to the Visual position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 
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4. Set the knob to the Audible position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 

5. Set the HIGH PRESSU RE to 25 cmH 2 0. 

6. Within 2 cycles verify: 

• The alarm sounds. 

• The High Pressure LED flashes. 

7. Verify the displayed voltageisO.O +/- 0.4 VDC. 

8. Set the knob to the Visual position. Verify the displayed voltageisO.O +/- 0.4 VDC. 

9. Press theRESET button on the alarm tester. The voltage displayed should remain at 0.0 +/- 
0.4 VDC. 

10. Set the knob to the A u di ble position. Verify the displayed voltage is 4.5 +/- 0.4 VDC. 

11. Verify the Peak Pressure displayed on the PT S2000 is less than 35 cmH 2 0. 

12. Set the HIGH PRESSURE to 80 cmH 2 0. Verify the HIGH PRESSURE LED stops flashing. 
If necessary, press ALARM SILENCE/RESET to reset the SETTING ERROR LED if it occurs. 

13. Disconnect the patient pressure tubing from the ventilator. Within 2 cycles verify the 
SETTING ERROR LED flashes and the alarm sounds. Within 3 cycles verify: 

• An audible 5-pulse alarm sounds. 

• The LOW PRESSURE/APNEA LED flashes. 

14. Verify the displayed voltage is pulsing. 

15. Set the knob to the Visual position. Verify the displayed voltageisO.O +/- 0.4 VDC. 

16. Press the RE SET button on the alarm tester. 

17. Reconnect the patient pressure tubing. If necessary, after the LOW PRESSURE/APNEA LED 
goes out, pressALARM SILENCE/RESET to reset the SETTIN G ERROR LED. 

18. Set the unit to STAN D BY and verify the displayed voltageisO.O +/- 0.4 VDC. 

19. Set the knob to the A u di ble position. Verify the displayed voltageisO.O +/- 0,4 VDC. 
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20. PresstheALARM SILENCE/RESET button on the ventilator and verify thedisplayed voltage 
is4.5 +/- 0.4 VDC. 

21. Disconnect the tester from the ventilator. 

22. Record on theData Sheet whether the ventilator passed or failed this section of the process. 
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Nurse call output test 

1. Connect the alarm tester to the N U RSE CALL output jack of the ventilator. 

2. Set the alarm tester knob to Battery Check. Verify the voltage is greater than 8 VDC. 

3. Set the knob to Nurse Call. Set the multimeter to ohms. 

• If the Digital M ultimeter reads greater than 1.0 M Q (1 megaohm), goto step 4. 

• If the Digital M ultimeter reads less than 1.0 ohm, go to step 12, 

4. Turn off the multimeter and set the knob to Alarm Test. 

5. Set the unit to VENTILATE. After the ventilator completes it's start up sequence verify the 
LED on the test fixture is not lit. 

6. Set the HIGH PRESSURE to 40. Within 2 cycles, verify the LED on the test fixture is lit 
continuously as the H IGH PRESSURE LED flashes and an audiblealarm sounds. 

7. Set the HIGH PRESSU RE to 80 and pressALARM SI LEN CE/RESET. Verify the LED on the 
test fixture turns off, theH IGH PRESSU RE LED stops flashing, and the audible alarm resets. 
If necessary, pressALARM SILENCE/RESET to reset the SETTIN G ERROR LED if it occurs. 

8. Disconnect the patient pressure tubing from the ventilator. 

9. Within 2 breaths, verify the SETTIN G ERROR LED flashes and the alarm sounds. Within 3 
breaths, verify theLOW PRESSURE LED lights and a 5-pulse alarm isgenerated along with 
a correspond i ng fl ashi ng of the test fixture LED. 

10. Reconnect the patient pressure tubing and pressALARM SILENCE/RESET. Verify the LED 
on the test fixture stops flashing, theLOW PRESSU RE and SETTIN G ERROR LEDs stop 
flashing, and the audible alarm resets. 
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11. Goto step 19. 

12. Turn off the multimeter and set the knob toALARM Test. 

13. Set the unit to VENTILATE. After the ventilator completes it's start up sequence verify the 
LED on the test fixture is I it. 

14. Set theH IGH PRESSURE to 40. Within 2 cycles, verify the LED on the test fixture turns off 
as the HIGH PRESSURE LED flashes and an audible alarm sounds. 

15. Set the HIGH PRESSU RE to 80 and pressALARM SI LEN CE/RESET. Verify the LED on the 
test fixture turns on, theH IGH PRESSURE LED stops flashing, and theaudiblealarm resets. 

If necessary, pressALARM SILENCE/RESET to reset the SETTING ERROR LED if it occurs. 

16. Disconnect the patient pressure tubing from the ventilator. 

17. Within 2 breaths, verify the SETTIN G ERROR LED flashes and the alarm sounds. The test 
fixture LED will turn off while the alarm sounds. Within 3 breaths, verify the LOW 
PRESSURE LED lights and a 5-pulse alarm isgenerated, along with a corresponding flashing 
of the test fixture LED. 

18. Reconnect the patient pressure tubing and pressALARM SILENCE/RESET. Verify the LED 
on the test fixture stops flashing and is lit continuously, the LOW PRESSURE and SETTIN G 
ERROR LEDsstop flashing, and theaudiblealarm resets. 

19. D isconnect the alarm tester from the ventilator and set the selection knob of the tester to 
Supply. 

20. Set the ventilator to STAN DBY. 

21. Record on theData Sheet whether the ventilator passed or failed this section of the process. 

Pressure cycle test 

A VOLUME cannot beset if the ventilator isin thePRESSURE mode or the SPONTAN EOUS Note 

mode. 
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1. Remove the 18-24-in flex hose connecting the ventilator to the PTS2000 High Flow Inlet 
port. Disconnect the test lung from thePTS2000 H igh Flow Exhaust port and connect the 
test lung to the ventilator's Patient Air port. 

2. Set the ventilator to VENTILATE, then set the following parameters: 

• Pressure Setting =10cmH 2 O 

• Peep = 5cmH 2 0 

• Low Pressure = 13 cmH 2 0 

3. Allow the ventilator to cycle for a minimum of 1 minute. Observe the continuous pressure 
readings on the PT S2000. Verify the readings alternate between alow of 5.00 cmH 2 0 
(+/-2.50 cmH 2 0), and a high of 15.00 cmH 2 0 (+/-2.50 cmH 2 0). Disregard any readings 
between the low and the high readings. 

4. Set the following parameters: 

• Peep =10cmH 2 O 

• Pressure Setting =20cmH 2 O 

5. Allow the ventilator to cycle for a minimum of 1 minute. Observe the continuous pressure 
readings on thePTS2000. Verify the readings alternate between a low of 10.00 cmH 2 0 
(+/-2.50 cmH 2 0), and a high of 30.00 cmH 2 0 (+/-2.50 cmH 2 0). Disregard any readings 
between the low and the high readings. 

6. Set the unit to STAN D BY, then set the following parameters: 

• Pressure Setting =0cmH 2 O 

• Peep =0cmH 2 O 

• Low Pressure =lcmH 2 0 

7. Disconnect the patient circuit with test lung from the ventilator. 

8. Record on theData Sheet whether the ventilator passed or failed this section of the process. 
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Leak test (only PS0 2 units) 

ThePTS2000 must beon at least 15 minutes prior to use. Notes 

The PTS2000 must be calibrated to 21% and 100% 0 2 within 1 hour before each use. Refer to 

the PTS2000 manual for oxygen calibration instructions. After calibrating thePTS2000 at 100% 

0 2 , fl ush the oxygen out of the anal yzer. 

1. Select screen 7 on the PTS2000. 

2. Connect an 18-24-in flex hose from the ventilator's Patient Air port to the H igh Flow Inlet of 
thePTS2000. Connect a pediatric patient circuit to the H igh Flow Exhaust port of the 
PTS2000. The small striped/colored tubing on the patient circuit should be connected to the 
ventilator's Patient Pressure port. The other small tube on the patient circuit should be 
connected to the ventilator's Exhalation Valve port. 

3. Verify that an Rp200 resistor, or adjustable valve, is connected to the patient end of the 


patient circuit. 

Set or verify the following parameters: 


Power 

AC 


Mode 

A/C 


Volume 

50 ml 


Sensitivity 

5 Ipm 


Inspiratory Time 

0.5 second 


Breath Rate 

40 bpm 


Pressure Setting 

0 cmH 2 0 


Peep 

0 cmH 2 0 


Low Pressure 

1 cmH 2 0 


High Pressure 

80 cmH 2 0 


f,o 2 

21% 
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It is important that nothing is connected to the0 2 inlet port of the ventilator, except the 0 2 inlet N ote 

cap. 

5. Set the ventilator to VENTILATE. If using an adjustable valve, adjust the valve so that the 
patient pressure meter on the ventilator peaks at 10 (+ 1 - 2 ) cmH 2 0. 

6. Allow the ventilator to run until the PT S2000 reading is stabilized. Record the reading on the 
D ata Sheet. 

7. Set the ventilator to STAN DBY. 

8. Remove the cap over the 0 2 inlet port. Connect the oxygen source to the 0 2 Inlet. 

9. Set the0 2 Inlet Pressure to 60 psi +/- 5 psi (3.79-4.48 bar). Verify there are no leaks in the 
oxygen line or in any of the connections. 

If there is even a very small leak in the oxygen line or the 0 2 adapter, the ventilator may fail this Note 

section due to taking oxygen in through the Air Inlet Port. 

10. Set the ventilator to VENTILATE. If using an adjustable valve, verify the valve is still 
adjusted so that the patient pressure meter on the ventilator peaks at 10 (+ 1 - 2 ) cmH 2 0. 

11. Allow the ventilator to run aminimum of 15 minutes. Verify the PTS2000 reading islessthan 
1.0% greater than the reading instep 6. If the difference is 1% or greater, fail the ventilator 
for the blender leak rate being too high. 

EXAM PLE: If the reading in step 6 was 21.3%, the reading in step 11 must be less than 
22.3%. 

12. Record the PTS2000 reading on the Data Sheet. 

13. Set the ventilator to STAN DBY. 

14. D isconnect the pediatric patient circuit. 

15. Turn off the0 2 inlet pressure and slowly disconnect the0 2 inlet adapter from the ventilator, 
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allowing any pressure to escape. 

16. Record on theData Sheet if the ventilator passed or failed this section of the process. 

Oxygen blending test (only PS0 2 units) 


ThePTS2000 must be on at least 15 minutes prior to use. N otes 

ThePTS2000 must be calibrated to 21% and 100% 0 2 within 1 hour before each use. After cali¬ 
brating thePTS2000 at 100% 0 2 , flush the oxygen out of the analyzer. 


1. Select screen 7 on the PTS2000. 

2. If necessary, remove the cap over the venti I ator0 2 inlet port. Connect the oxygen sourcetothe 
0 2 Inlet. 

3. Verify or connect the ventilator's Patient Air port to the PT S2000 H igh Flow Inlet with an 
18-24-in flex hose. 


4. Set or verify the following parameters on the ventilator: 


Power 
Mode 
Volume 
Breath Rate 
Inspiratory Time 
Sensitivity 
Pressure Setting 
Peep 

Low Pressure 
High Pressure 

f,o 2 

0 2 Inlet Pressure 


= AC 
= A/C 
= 1000 ml 
= 12 bpm 
= 2.0 seconds 
= 5 Ipm 
= 0 cmH 2 0 
= 0 cmH 2 0 
= 1 cmH 2 0 
= 80 cmH 2 0 
= 70% 

= 45-50 psi (3.10-3.45 bar) 
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5. Set the unit to VENT I LATE. Low Pressure alarms will occur during this section. Use the 
Alarm Silenc^Reset button as needed to silence the alarm. 

6. Allow the PTS2000 to stabilize. 

7. The reading on the PTS2000 should be70.0 +/- 5.0 (65.0-75.0). Record the reading on the 
D ata Sheet. 

8. Set the foil owing parameteres: 

• F|0 2 100% 

• 0 2 INLET PRESSURE 75-80 psi (5.17-5.52 bar) 

9. Verify the reading on the PTS2000 is 100.0, +0/ -10.0 (90.0-100.0). Record the reading on 
the Data Sheet. 

10. Set the F|0 2 to 21%. 

11. Set the ventilator to STAN D BY and turn off the 0 2 inlet pressure. 

12. Disconnect the0 2 inlet adapter slowly from the ventilator allowing any pressure to escape. 

Reinstall the cap overthe0 2 inlet port. 

13. Record on theData Sheet whether the ventilator passed or failed this section of the process. 

Flow sensitivity test 

ThePTS2000 must beon at least 15 minutes prior to use. Note 

1. Set or verify the following parameters: 

• Power =AC 

• Mode = SPON (10 bpm backup rate"N ") 

• Sensitivity =5lpm 

• Pressure Setting =0cmH 2 O 

• Peep =0cmH 2 O 
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• Low Pressure =lcmH 2 0 

• High Pressure =80anH 2 O 

2. Connect the high pressure/flow source to the ventilator's Air Inlet port. Verify that an 18- 
24-in flex hose is connected from the ventilator's Patient Air port to the PT S2000 H igh Flow 
Inlet port. 

3. Select and zero the screen on the PTS2000: 

• Screen 3 if using air source. 

• Screen 5 if using oxygen source. 

Alarms will occur. Disregard any alarms during this section. ALARM SILENCE/RESET maybe Note 
used to reset the audible alarm. 

4. Set the unit to VENT I LATE. 

5. Increase the flow slow enough to be able to see each digit change on the PTS 2000 until the 
ventilator autocycles. Verify the A SSI ST/SPO N TA N EOUS LED lights between cycles. 

6. Set the ventilator to STAN DBY. Verify theflow reading is 5.00 (+/- 1.00) Ipm. (The reading 
should be within 0.1 Ipm of the reading observed in step 5 when the unit started to autocycle. 

If it is not, repeat steps 5 and 6.) Record theflow reading on the Data Sheet. 

7. Set the SENSITIVITY to 15 Ipm. 

8. Increase the flow slow enough to be able to see each digit change on thePTS2000 until the 
ventilator autocycles. Verify the A SSI ST/SPO N TA N EOUS LED lights between cycles. 

9. Set the ventilator to STAN DBY. Verify theflow reading is 15.00 (+/- 1.00) Ipm. (The reading 
should be within 0.1 Ipm of the reading observed in step 8 when the unit started to autocycle. 

If it is not, repeat steps 8 and 9.) Record theflow reading on the Data Sheet. 

10. Turn off theflow source. 

11. Disconnect theH igh Pressure/Flow Source and remove the 18-24-in flex hose. 

12. Record on theData Sheet whether the ventilator passed or failed this section of the process. 
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Modem test (only for units with an internal modem) 

1. Connect the test phone line to the ventilator's MOD EM jack and turn on the modem. 

2. Initiate a MaSSI I session by double-clicking its icon or selecting it from the Start Menu. 

3. Enter your User ID and Password, then select "OK". 

DO NOT use the MaSSII "Setup...Initialize NVRAM" command. This 
command will reset all calibration parameters and unit information to 
defaults. This will also reset the 0 perating Hours to zero. A complete 
re-calibration will be required and the operating hours will have to be 
re-entered. 

4. 0 n the M aSSI I, select "Setup .. .Modem Test...". The Setup Menu will clear, and the M aSSI I 
will be in the modem test mode. 

5. On the ventilator press ENTER,MENU/ESC, then the "up arrow" key twice. The ventilator 
will display "Press ENTER for remote data transfer." 

6. On the ventilator press ENTER. The unit will display "Sending Data.” 

7. If "Failed toConnect" displays on the ventilator, check all connections and retry. 

8. W hen the ventilator is done transferring the data, it should display "Transfer Successful." 

9. Verify the following data transferred to the computer: 

• UnitID 

• Events Log 

• Compliance Data 

• Trend D ata 

10. Verify the following on the Unit ID block is correct: 
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• M odel 

• Serial N umber 

• Date and Time 

11. Turn off the modem. 

12. Disconnect the test phone line from the ventilator's MOD EM jack. 

13. Close out the M aSSI I Software. 

14. Record on the Data Sheet if the ventilator passed or failed this section of the process. 

Completion 

1. Set, or verify, the foil owing parameters: 


Mode 

= A/C 

Volume 

= 1000 ml 

Inspiratory Time 

= 1.5 seconds 

Sensitivity 

= 5 Ipm 

Breath Rate 

= 10 bpm 

Pressure Setting 

= 0 cmH 2 0 

Peep 

= 0 cmH 2 0 

Low Pressure 

= 25 cmH 2 0 

High Pressure 

= 30 cmH 2 0 

f,o 2 

= 21% 

Pressure Trigger 

= 2 cmH 2 0 

Expiratory Trigger 

= 15% 

Flow Acceleration 

= Off 


2. Connect the computer to the venti lator, usi ng the communications cable. 

3. Initiate a MaSSI I session. 

4. Enter your User ID and Password; then select "OK." 
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DO NOT use the MaSSII "Setup...Initialize NVRAM" command. This 
command will reset all calibration parameters and unit information to 
defaults. This will also reset the 0 perating Hours to zero. A complete 
re-calibration will be required and the operating hours will have to be 
re-entered. 

5. On the MaSSII, select "Parameters... Data Logs...". 

6. Select "Initialize Event, Compliance and Trended." A dialog box will display "A re you sure 
you want to initialize all Data Logs?" Select "Yes." 

7. A dialog box will display "Data Logs Have Been Initialized." Select "OK." 

8. Disconnect the communications cable. 

9. Select "Done" to clear the screen. 

10. Close out the M aSSI I Software. 

11. Disconnect the ventilator from AC power. It will take up to 30 seconds for the ventilator to 
shut down. 

12. Wrap the ventilator's power cord around the cord wrap feet and secure it in place. 

13. Record on theData Sheet whether the ventilator passed or failed this section of the process. 

14. If the ventilator passed the entire final inspection, sign and date the Data Sheet. 
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Achieva PS, PS0 2 Final Inspection Data Sheet 


ACHIEVA PS, PS0 2 FINAL INSPECTION DATA SHEET 

PTS2000 #: Definitions: Date: / / 

P=PASS 

F=FAIL Unit Serial #: 

Inspected bv: 

PRELIMINARY CHECKS 

NURSE CALL OUTPUT TEST 

SELF-TEST 

PRESSURE CYCLE TEST 

PRESSURE ACCURACY TEST 

LEAK TEST % % 

PRESSURE TRIGGER TEST 


-5cmHoO -lOcmH^O 

OXYGEN BLENDING 

(-3.0 to -7.0) 

(-8.0 to-12.0) 


70% (3 45-50 psi 


(65.0 - 75.0) 

VOLUME ACCURACY TEST 

100%(3)75-80 psi 


(90.0 - 100.0) 

Vol. (3 1.0 L = 


(0.950 

- 1.050) 

Vol. & 2.0 L = 

FLOW SENSITIVITY 

(1.930 

- 2.070) 

OPERATIONAL TEST 

5 1pm 15 1pm 


(4.0-6.0) (14.0-16.0) 

POWER SWITCHOVER TEST 

MODEM TEST 


COMPLETION 

REMOTE JACK TEST 


This ventilator has passed all tests specified in this process. 

SIGNATURE: 

DATE: 


COMMENTS: 
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Chapter 11: Language conversion 

This chapter gives i nstructions on how to change the language of the software in the series of 
Achieva ventilators with flow acceleration and apnea back-up. 

Equipment required 

• IBM-compatible computer with Windows Operating System (95, 98, or NT) 

• M aSSI I software, Version 2.0a (or greater) 

• Communications cable, Model Y-6490, or the equivalent RS232 null modem cable with gen¬ 
der changer 

Language selection 

1. Connect the ventilator to AC power. All LEDsshould I ight and turn off except for the AC and 
BATTERY CH ARGIN G LEDs, which should remain on. Theaudiblealarm will sound 
momentarily, and the unit will cycle. 

2. Connect the computer to the ventilator, using a communications cable. 

3. Initiate a MaSSI I session. 

4. Enter your User ID and Password, then select "OK." 

5. On the MaSSI I, select "Parameters... Settings...". 

6. Select the proper Ianguage for the venti lator from the language drop-down box. 

7. Select "Download Changes." 

8. Disconnect the communications cable. 

9. Select "Done" to clear the screen. 

10. Close out the M aSSI I software. 

11. On the venti lator, press Enter and then disconnect it from AC power. Press AI arm 
Silence/Reset, the venti lator will display "Powering off.” Verify the ventilator isdisplaying the 
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proper language according to the foil owing list: 


Dutch: 

Bezig met 
Uitschakelen... 

English: 

Powering off... 

French: 

Mise hors tension ... 

German: 

Abschalten ... 

Italian: 

Spegnimento... 

Spanish: 

Apagando... 

J apanese: 

"i'/Y '/3ki 


12. It will take up to 30 seconds for the ventilator to shut down. 

13. Wrap the ventilator's power cord around the cord wrap feet and secure it in place. 
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Appendix A: PTS2000 Menu Structure 


PTS2000 Menu Structure* 

Choose this menu item 

to see... 

la Low pressure 

cmH 2 0 

1b Peak low pressure 

Islpm 


cmH 2 0 

2a Breath rate 

Islpm 


bpm 

2b Volume 

Air 


Islpm 


LATP 

3a Low flow 

Air 


Ipm 

3b High flow 

Air 


Ipm 

4a Low flow 

Air 


slpm 

4b High flow 

Air 


slpm 

5a Low flow 

0 2 


Ipm 

5b High flow 

0 2 


Ipm 

6a Low flow 

0 2 


slpm 

6b High flow 

0 2 


slpm 

7a % Oxygen 

% 

7b - 10b (spare) 


*Refer to the PTS2000 Manual tor screen set-up instructions. 
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Appendix B: Torque Reference 


Torque Reference for the Achieva Ventilator 


| Hand Drivers +/-10% ] 

in-lb 

N-M ! 

4 

0.45 | 

5 

0.56 

8 

0.90 

16 

1.81 

20 

2.26 | 

22 

2.49 

1 ^ 

3.16 


B-l 


| Battery Powered +/- 25% I 

Makita 

Mean in-lb 

Mean N-M 

1L 

13.8 

1.56 j 

2L 

21.66 

2.45 | 

3L 

26.26 

2.97 

4L 

32.33 

3.65 

5L 

37.66 

4.26 

1H 

9.70 

1.10 

2H 

15.59 

1.76 

3H 

16.53 

1.87 

4H 

22.65 

2.56 

5H 

25.22 

2.85 

6H 

64.66 

7.31 


i Battery Powered +/- 20% i 

Milwaukee 

in-lb 

N-M i 

1 

5 

0.56 

2 

5 

0.56 

3 

12 

1.36 

4 

14 

1.58 

5 

14 

1.58 ; 

6 

22 

2.49 


Note: The information in these tables should only be used for 
reference purposes. It is based on limited empirical data. 
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Appendix C: Service 


This appendix provides service information and the limited warranty. 


Service information 


Achieva model ventilators are warranted against defects in workmanship and materials. The full text of the warranty 
provides the details. Do not make any service repairs on this equipment during the stated warranty period. Any 
unauthorized work immediately voids the warranty. If you need information or assistance, or if the information in this 
manual is insufficient, contact Puritan Bennett Technical Support at this number: 

800.255.6774 

Puritan Bennett does not recognize the owner of a ventilator as an authorized service representative. Puritan Bennett 
will not be liable for any repairs attempted by the owner. Any such attempted repairs other than specified nonwarranty 
repairs void the warranty. Parts and labor costs incurred by the owner will not be reimbursed by Puritan Bennett. 
Puritan Bennett will make available on request: diagrams, component parts lists, descriptions, calibration procedures 
and instructions to assist in the repair of parts classified by Puritan Bennett as repairable. 

Before returning any device to Puritan Bennett you must get a Return Authorization Number by calling Puritan Bennett 
at the number listed above. 



Limited Warranty 

For warranty information, refer to the Achieva Ventilators Clinician's Manual. 
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This device complies with the requirements of Medical Device Directive 93/42/EEC. 


Partnumber Y-102923-00A Rev C 


PURITAN 

BENNETT 

tijca 


Tyco Healthcare Group LP 

Nellcor Puritan Bennett Division 
4280 Hacienda Drive 
Pleasanton, CA 94588 USA 
Toll Free: 1.800.635.5267 


Authorized Representative: 

Tyco Healthcare UK Limited 

154 Fareham Road 
Gosport PO13 0AS, U.K. 


Healthcare 




